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INTRODUCTION
I n  l i g h t  o f  t h e  f a c t  t h a t  c a s e s  o f  any  g iv e n  i n f e c ­
t i o u s  d i s e a s e  h av e  so many c h a r a c t e r i s t i c s  i n  common, t h e  
à  p r i o r i  a s s u m p t io n  t h a t  t h e r e  e x i s t e d  a  s p e c i f i c  m a t e r l e s  
m o rb i  was r e a s o n a b l e ,  a n d ,  i n d e e d ,  c o n s t i t u t e s  one o f  t h o s e  
e a r l y  m e d ic a l  s p e c u l a t i o n s  w h ich  m odern  s c i e n c e  h a s  s t r i k ­
i n g l y  c o n f i r m e d .  The s i m i l a r i t y  i n  q u e s t i o n  i s  n o t  a lw a y s  
r e s t r i c t e d  t o  t h e  e s s e n t i a l  f e a t u r e s  o f  s p e c i f i c  a f f e c ­
t i o n s ,  many o f  them b e i n g  a c c o m p a n ie d  by a  g ro u p  o f  com­
p l i c a t i o n s  and s e q u e l a e  m arked  by a n  i n d i v i d u a l i t y  a lm o s t  
a s  s t r o n g  a s  t h a t  o f  t h e  p r im an ^  d i s e a s e s .  E v id e n c e  h a s  
b e e n  a c c u m u la t in g  d u r in g  t h e  l a s t  few  y e a r s  w h ich  i n d i ­
c a t e s  a  s e p a r a t e  o r i g i n  f o r  many o f  t h e s e  m o rb id  c o n d i ­
t i o n s ,  and  i t  seem s t o  me t h a t  t h e  t im e  h a s  come f o r  a  
g e n e r a l  r e c o g n i t i o n  i n  p r a c t i c e ,  a s  w e l l  a s  t h e o r y ,  o f  t h e  
f a c t  t h a t  th e y  a r e  a t t r i b u t a b l e  t o  s e c o n d a ry  i n v a s i o n  by 
m i c r o - o r g a n i s m s  d i f f e r i n g  i n  k in d  from  t h e  p r im a ry  o n e s .  
A g a i n s t  t h e  p r o b a b l e  o b j e c t i o n  t h a t  t h e  e x i s t e n c e  o f  a n  
e t i o l o g i c a l  c o n n e c t i o n  b e tw e e n  c e r t a i n  o f  t h e  se c o n d a ry  
b a c t e r i a  and t h e  l e s i o n s  w i t h  w h ich  th e y  a r e  a s s o c i a t e d  
r e q u i r e s  f u r t h e r  p r o o f  I  c a n  o n ly  su b m it  my c o n v i c t i o n  
t h a t  th e  c l i n i c a l  and  e x p e r i m e n t a l  f a c t s  ( e s p e c i a l l y  t h e  
f o rm e r )  a l r e a d y  a v a i l a b l e  a r e  s u f f i c i e n t l y  c o n c l u s i v e ,  and  
t h a t  t r e a t m e n t  fo u n d e d  on a  r e c o g n i t i o n  o f  a  r e l a t i o n s h i p  
g i v e s  b e t t e r  r e s u l t s  t h a n  any o t h e r  m e th o d .  P r e m i s i n g ,  
t h e n ,  t h a t  c e r t a i n  m ic r o - o r g a n i s m s  i n f e c t  p a t i e n t s  i n  t h e
2c o u r s e  o f  a c u t e  s p e c i f  ic d i s e a s e s ,  i t  i s  p r o p o s e d  t o  c o n ­
s i d e r  t h e  c a u s e s  and  e f f e c t s  o f  s u c h  i n v a s i o n  a n d ,  s u b ­
s e q u e n t l y ,  t o  in d u c e  from  t h e  f a c t s  c o l l o c a t e d  a  r a t i o n a l  
s y s te m  o f  t r e a t m e n t *
T h a t  t h e  q u e s t i o n  i s  one d e s e r v i n g  a t t e n t i o n  
i s  p ro v e d  by t h e  m o r t a l i t y  c o n s e q u e n t  on s u c h  a  d l *  
s e a s e  a s  M e a s le s *  As a  p r im a r y  i n f e c t i o n  M e a s le s  -  
e x c e p t  when i n t r o d u c e d  i n t o  a  com m unity l a c k i n g  
he r e d  i t a r y  p r o t e c t i o n  -  i s  se ld o m  f a t a l ;  b u t  a  h i g h  
m o r t a l i t y  r e s u l t s  from  i n v a s i o n  o f  t h e  b r o n c h i  and  
l u n g s  by s e c o n d a r y  c o c c i ,  by t h e  s u p e r v e n t i o n  ( o f t e n  
u n r e c o g n i s e d )  o f  D i p h t h e r i a ,  a n d ,  l a t e r ,  o f  T u b e r ­
c u l o s i s .
The l o c a l  m o rb id  c o n d i t i o n s ,  b e i n g  to o  d i v e r s e  f o r  
g e n e r a l  c o n s i d e r a t i o n ,  w i l l  be s y n o p s i z e d  i n  a n  A p p e n d ix  
w i t h  a  few  a d d i t i o n a l  t h e r a p e u t i c  n o t e s , T h r o u g h o u t ,  th e  
q u e s t i o n  o f  s e c o n d a ry  i n v a s i o n  ( t h i s  te rm  i s  u s e d  i n  t h e  
t i t l e  i n  p r e f e r e n c e  t o  i n f e c t i o n  a s  b e in g  w i d e r  an d  i n ­
c l u d i n g  p u t r e f a c t i v e  b a c t e r i a ,  e s p e c i a l l y  i n t e s t i n a l )  
w i l l  be r e g a r d e d  c h i e f l y  from  t h e  c l i n i c a l  s t a n d p o i n t *  
I l l u s t r a t i v e  c a s e s  w i l l  be s u b m i t t e d ,  an d  s u c h  r e c o r d s ,  
w i t h  o t h e r  n o n - e s s e n t i a l  m a t t e r  w i l l  be s e p a r a t e d  i n  o r d e r  
t o  p r e s e r v e  c o n t i n u i t y •
The b a c t e r i o l o g i c a l  f a c t s ,  t r e a t e d  c h i e f l y  i n  t h e  
A p p e n d ix ,  have  n o t  b e e n  a c c e p t e d  w i t h o u t  d e t a i l e d  e x p e r i ­
m e n t a l  w o rk ,  i n c l u d i n g  a l l  t h e  o r d i n a r y  m e th o d s  e x c e p t  
t h e  i n o c u l a t i o n  o f  a n im a ls *  N e v e r t h e l e s s ,  I  am much i n ­
d e b t e d  to  M u ir  an d  R ife h ie ’ s  M anual o f  B a c t e r i o l o g y  
an d  e s p e c i a l l y  t o  th e  b i b l i o g r a p h y  # i i c h  i t  c o n t a i n s *
5I t  w i l l  be fo u n d  t h a t  many p a r t s  o f  t h e  T h e s i s  h av e  
a  v a r y i n g  d e g r e e  o f  r e l e v a n c e  t o  p r im a r y  a s  w e l l  a s  
s e c o n d a ry  i n f e c t i o n .  I t  h a s  b e e n  i m p o s s i b l e  t o  e x c lu d e  
t h e s e ,  a n d ,  a t  t h e  same t i m e ,  t o  p r e s e n t  a  c o h e r e n t  v iew  
o f  t h e  s u b j e c t .
I I .
THE ETIOLOGY OP SECONDARY MICROBIO INVASION.
The f a c t o r s  f a v o u r a b l e  an d  e s s e n t i a l  t o  s e c o n d a ry  
I n v a s i o n  a r e  n u m e ro u s ,  t h e  n a t u r e  o f  t h e i r  i n f l u e n c e  i s  
o f t e n  o b s c u r e ,  an d  t h e  m a j o r i t y  o f  them  a r e  a l s o  r e l a t e d  
t o  p r im a r y  I n f e c t i o n .
S u s c e p t i b i l i t y  i s  o b v io u s ly  n e c e s s a r y ,  and  may be 
h e r e d i t a r y .
Mary e x a m p le s  o f  i n h e r e n t  s u s c e p t i b i l i t y  
m ig h t  be g i v e n .  R e f e r e n c e  may be made t o  t h e  c a s e  
o f  A .C . (page  Ç3 ) two o f  whose b r o t h e r s  d i e d  a t  
d i f f e r e n t  t im e s  from  s e c o n d a ry  r e s p i r a t o r y  c o m p l i ­
c a t i o n s  f o l l o w i n g  M e a s le s  o f  a  p r i m a r i l y  m i ld  ty p e  
u n d e r  c o n d i t i o n s  n o t  a d v e r s e  t o  r e c o v e r y ,  w h i l e  a  
s i s t e r  b a r e l y  r e c o v e r e d  i n  s i m i l a r  c i r c u m s t a n c e s .
I n  t h e  m a j o r i t y  o f  c a s e s ,  t h e r e  c a n  be l i t t l e  d o u b t  
t h a t  s u s c e p t i b i l i t y  i s  th e  outcom e o f  d i m i n i s h e d  r e s l s -  
t e n c e .  W h e th e r  t h e  l a t t e r  be due t o  t h e  b a c t e r i c i d a l  
a c t i o n  o f  c e l l s  and  f l u i d s ,  t o  t i s s u e - t o l e r a n c e , o r  t o  
b o t h ,  i t s  d i s a p p e a r a n c e  seem s t o  be  m a in ly  d e p e n d e n t  on 
t h e  d e p r e s s i n g  e f f e c t  o f  t h e  p r im a r y  I n f e c t i o n .  T ha t 
one a c u t e  Z ym otic  d i s e a s e  p r e d i s p o s e s  to  a n o t h e r  i s  now 
g e n e r a l l y  a c c e p t e d ,  n o t w i t h s t a n d i n g  t h e  c o m p a r a t iv e  i n f r e ­
quency o f  m ixed  c a s e s  o f  the  prim arj^  f e v e r s .  T h i s  i n f r e ­
q u e n c y ,  w h ich  m ig h t  be r e g a r d e d  a s  a  p r o o f  o f  im m u n ity ,  
i s  e x p l a i n e d  by t h e  f a c t  t h a t  i s o l a t i o n ,  a d o p te d  f o r  th e  
b e n e f i t  o f  o t h e r s  a l s o  p r o t e c t s  th e  p a t i e n t  from  a d d i -
5t l o n a l  I n f e c t i o n s ,  When I s o l a t i o n ,  I n  t h e  l a t t e r  s e n s e ,  
p r o v e s  i n e f f e c t i v e ,  a s  o c c a s i o n a l l y  h a p p e n s  i n  h o s p i t a l ,  
t h e  e x i s t e n c e  o f  s u s c e p t i b i l i t y  i s  s p e e d i l y  e v i d e n c e d .
I n  1894 a  c a s e  o f  V a r i c e l l a  was a d m i t t e d ,  ow ing 
to  m a l - d i a g n o s l s ,  i n t o  a  S c a r l e t  F e v e r  Ward f o r  
c h i l d r e n  a t  t h e  L l n a c r e  H o s p i t a l .  I t  was rem oved 
from  t h e  w ard  w i t h i n  two h o u r s ,  b u t  s i x  o f  t h e  
S c a r l e t  F e v e r  p a t i e n t s  c o n t r a c t e d  t h e  d i s e a s e ,  a l ­
t h o u g h  n o t  a l l  from  t h e  p r im a r y  s o u r c e .  T a k in g  15 
d a y s  a s  t h e  a v e r a g e  i n c u b a t i o n  p e r i o d ,  one o f  t h e  
p a t i e n t s  was a t t a c k e d  d u r i n g  th e  s c a r l a t i n a l  f a s t i -  
g lu m , one  d u r i n g  d e f e r v e s c e n c e ,  a n d  t h e  r e m a in d e r  
a t  a  l a t e r  s t a g e .
As a  g e n e r a l  r u l e ,  th e  more p r o f o u n d  t h e  c o n s t i t u ­
t i o n a l  d i s t u r b a n c e  r e s u l t i n g  from  th e  p r im a r y  d i s e a s e  
t h e  more l i k e l y  i s  s e c o n d a ry  i n f e c t i o n  t o  s u p e r v e n e .
The i n c i d e n c e  o f  s e c o n d a ry  c o m p l i c a t i o n s  among 
100 c a s e s  o f  D i p h t h e r i a  t r e a t e d  i n  my w a rd s  h a s  
b e e n  c a l c u l a t e d  a s  5 2  p e r  c e n t  f o r  t h e  “s e v e r e  
a n d  v e ry  s e v e r e *  an d  19 p e r  c e n t  f o r  t h e  " m i ld  and  
m o d e ra te *  c a s e s .  The s e c o n d a ry  c o m p l i c a t i o n s  o f  
E n t e r i c  F e v e r ,  S m a l l - p o x ,  and  S c a r l a t i n a  a r e  s im i ­
l a r l y  r e l a t e d  t o  t h e  s e v e r i t y  o f  th e  p r im a r y  a f f e c ­
t i o n s ,  I n  S c a r l e t  F e v e r  c a s e s  g ro u p e d  a s  " s e v e r e  
an d  v e ry  s e v e r e *  th e  p e r c e n t a g e  r i s e s  a s  h ig h  a s  6 6 .6  
p e r  c e n t .  As r e g a r d s  M e a s le s  th e  r e l a t i o n  u n d e r  
c o n s i d e r a t i o n  i s  n o t  v e ry  m ark ed ,  b u t  h o s p i t a l  d a t a ,  
w h ich  a lo n e  a r e  r e l i a b l e ,  a r e  to o  r e s t r i c t e d  t o
p r o v i d e  s a t i s f a c t o r y  r e t u r n s .
C o n d i t i o n s  w h ich  r e d u c e  r e s i s t a n c e  t o  p r im a r y  i n ­
f e c t i o n s  w i l l  a l s o  f a v o u r  th e  s e c o n d a ry  f o r m s .  Among 
su c h  i n a n i t i o n  may be s p e c i a l l y  m e n t i o n e d .  I t s  im p o r ta n c e  
i s  due t o  t h e  f a c t  t h a t ,  f o r  v a r i o u s  r e a s o n s ,  p a t i e n t s  
p r i m a r i l y  s u f f e r i n g  from  a n  a c u t e  Z ym otic  d i s e a s e  a r e  
a p t  t o  be i n  a  c o n d i t i o n  o f  s e m l - s t a r v a t l o n .
S t a r v a t i o n  w ould  a p p e a r  t o  be a  m a in  f a c t o r  
I n  t h e  d e v e lo p m e n t  o f  s o - c a l l e d  m a l i g n a n t ,  (+) b u t  
r e a l l y  s e c o n d a r i l y - i n f e c t e d  c a s e s  o f t e n  s e n t  l a t e  
I n t o  h o s p i t a l  f rom  th e  homes o f  th e  v e r y  p o o r .  I t  
i s  common t o  f i n d  t h a t  su c h  p a t i e n t s  have  b e e n  i n ­
s u f f i c i e n t l y  f e d  -  o f t e n  a c t u a l l y  s t a r v e d  -  owing 
t o  ig n o r a n c e  and  w ant o f  n u r s I n g - s k i l l  on th e  p a r t  
o f  t h e i r  a t t e n d a n t s  . D u r in g  t h e  g r e a t  p r i v a t i o n s  
from  w hich  t h e  w o rk in g  c l a s s e s  o f  L i v e r p o o l  s u f ­
f e r e d  i n  1 8 9 #  , I  was s t r u c k  by t h e  i n c r e a s e d  p r e ­
v a l e n c e  o f  s e c o n d a ry  c o m p l i c a t i o n s  among th e  p a ­
t i e n t s  a d m i t t e d  t o  my h o s p i t a l  and  r e g a r d e d  t h i s  f a c t  
a s  t h r o w in g  a  new l i g h t  on t h e  h i g h  m o r t a l i t y  w h ich  
i s  a  f e a t u r e  o f  fam in e  e p i d e m i c s .
A g e - s u s p e c t i b i l i t y  I s  t r a c e a b l e  i n  t h e  c a s e  o f  c e r ­
t a i n  s e c o n d a ry  i n f e c t i o n s .
D i p h t h e r i a ,  when i n t r o d u c e d  i n t o  a  S c a r l e t  
F e v e r  w ard a p p e a r s  t o  p i c k  o u t  th e  y o u n g e s t  p a t i e n t s
(+) T h e  t e r m  ' v q a Z i A ' u  lu re  t o  t h o s e
o a s e s  i n  w h ich  s p e c i a l  s u s c e p t i b i l i t y  o r  e x c e s s i v e  
v i r u l e n c e  in d u c e s  g r a v e  t o x i c  symptoms m a n i f e s t e d  a t  
t h e  o u t s e t .
7w h i l e ,  u n d e r  r e v e r s e d  c o n d i t i o n s ,  S c a r l e t  F e v e r ,  I f  
t h e  I n f l u e n c e  o f  a c q u i r e d  im m unity  be t a k e n  i n t o  
c o n s i d e r a t i o n ,  e v i d e n c e s  no su ch  s e l e c t i v e  a c t i o n .
A g a in ,  s u s c e p t i b i l i t y  t o  i n f e c t i o n  by t h e  p y o g e n ic  
c o c c i  seem s t o  v a ry  i n v e r s e l y  w i t h  t h e  a g e .  T h i s  i s  
w e l l  s e e n  i n  T y p h o id  c a s e s ,  f o r ,  a l t h o u g h  c h i l d r e n  
u s u a l l y  have a  m i ld  form  o f  E n t e r i c  F e v e r ,  a b s c e s s e s  
c o n t a i n i n g  p y o g e n ic  o rg a n is m s  a r e  commoner among 
them th a n  among a d u l t s .  An I n t e r e s t i n g  i l l u s t r a t i o n  
o f  a g e - s u s c e p t i b i l i t y  t o  t h i s  g ro u p  o f  b a c t e r i a  h a s  
b e e n  n o t e d  I n  a  l a r g e  S c a r l e t  F e v e r  w a rd ,  one e n d  o f  
w h ich  i s  r e s e r v e d  f o r  c o t - c a s e s ,  w h i le  t h e  r e m a in d e r  
I s  o c c u p ie d  by b e d s .  The p r e p o n d e r a n c e  o f  " s e p t i c "  
c o m p l i c a t i o n s  am ong th e  c p t - c a s e s  a s  com p ared  w i th  
t h o s e  I n  t h e  b e d s  c a u s e d  a  q u e s t i o n  t o  be r a i s e d  a s  
to  w h e th e r  t h e  end  o f  t h e  w ard  m ig h t  n o t  be s u b j e c t  
t o  some u n r e c o g n i s e d  I n s a n i t a r y  i n f l u e n c e .  A c o n ­
s i d e r a t i o n ,  h o w e v e r ,  o f  t h e  a g e - i n c i d e n c e  o f  s im i ­
l a r  c o m p l i c a t i o n s  among t h e  t o t a l  S c a r l e t  F e v e r  c a s e s ,  
t r e a t e d  i n  d i f f e r e n t  w ard s  o v e r  a  c o n s i d e r a b l e  
p e r i o d ,  I n d i c a t e d  o n ly  a  s l i g h t  e x c e s s  f o r  t h o s e  i n  
t h e  s u s p e c t e d  w a rd ,  T h i s  e x c e s s  I  I n t e r p r e t e d  a s  
r e s u l t i n g  from  a n  a g g r e g a t i o n  o f  c o t - c a s e s  w h ich  e n ­
s u r e d  th e  c o n t i n u o u s  p r e s e n c e  o f  t h e  s e c o n d a ry  m i­
c r o - o r g a n i s m s  -  a  v ie w  w h ich  was s t r e n g t h e n e d  by 
t h e  f a c t  t h a t  no s a n i t a r y  d e f e c t  c o u ld  be d i s c o v e r e d .
The I n f l u e n c e  o f  t h e  p r im a ry  p y r e x i a  on s e c o n d a ry  
i n f e c t i o n  I s  c l e a r l y  a  q u e s t i o n  o f  c l i n i c a l  im p o r ta n c e  
b u t  I s  d i f f i c u l t  t o  d i s c e r n .  The a d d i t i o n a l  r i s e  i n
8t e m p e r a t u r e  w h ich  f r e q u e n t l y  p r e c e d e s  s e c o n d a ry  i n f e c t i o n  
i s  t o  be r e g a r d e d  a s  th e  f e v e r  o f  o n s e t  r a t h e r  th a n  a  
f a v o u r i n g  c i r c u m s t a n c e , On t h e  w h o le ,  e x p e r im e n t s  w h ich  
I h ave  c a r r i e d  o u t  to  d e t e r m in e  by i n c u b a t i o n  t h e  a b s o ­
l u t e  optimum t e m p e r a t u r e  o f  t h e  B a c i l l u s  D i p h t h e r i a s  and  
t h e  S t r e p t o c o c c u s  P y o g en es  p o i n t  t o  t h e  c o n c l u s i o n  t h a t ,  
s o  f a r  a s  t h e s e  b a c t e r i a  a r e  c o n c e r n e d ,  a  p r e v i o u s l y  
r a i s e d  t e m p e r a t u r e ,  p e r  s e ,  i s  d e t e r r e n t ,  and t h a t *  when 
i t  i s  a s s o c i a t e d  w i t h  s e c o n d a ry  i n f e c t i o n  by them , t h i s  
i s  owing t o  t h e  p r e p o n d e r a t i n g  i n f l u e n c e  o f  o t h e r  c o n d i ­
t i o n s  w h ich  f a v o u r  s u s c e p t i b i l i t y .
As a  c l i n i c a l  f a c t  b e a r i n g  on t h i s  v ie w  i t  may 
be p o i n t e d  o u t  t h a t  S c a r l e t  F e v e r  p a t i e n t s ,  w h i le  
i n  th e  f e b r i l e  s t a g e ,  se ld o m  d e v e lo p  D i p h t h e r i a ,  b u t  
a r e  e x t r e m e ly  s u s c e p t i b l e  d u r in g  e a r l y  c o n v a le s c e n c a  
Many i n s t a n c e s  c o u ld  b e  g iv e n  o f  D i p h t h e r i a  b r e a k i n g  
o u t  i n  S c a r l e t  F e v e r  w a rd s  and  s e l e c t i n g  o n ly  t h e  
c o n v a l e s c e n t s .
I t  i s  p r o b a b l e  t h a t  a n  a b n o t o a l l y  low  t e m p e r a t u r e ,  
t a k e n  a l o n e ,  d i s c o u r a g e s ,  a l t h o u g h  i n  a  v e ry  m in o r  d e g r e e ,  
t h e  o c c u r r e n c e  o f  s e c o n d a ry  i n f e c t i o n .  T h i s  i s  i n  a c c o r ­
d a n c e  w i t h  c u l t i v a t i o n  e x p e r im e n t s  w h ich  I n d i c a t e  a  much 
l e s s  r e s t r i c t e d  downward t h a n  u pw ard  th e r m ic  l i m i t  t o  
b a c t e r i a l  g r o w th .  M o re o v e r ,  th e  r e d u c e d  t e m p e r a t u r e  i s  
a c c o m p a n ie d  by d e p r e s s i o n ,  w h ich  a s  a  f a c t o r  f a v o u r i n g  
s e c o n d a ry  i n f e c t i o n  f a r  o u tw e ig h s  I t s  f e e b l e  p r o t e c t i v e  
e f f e c t .
I f  s u s c e p t i b i l i t y  I s  e s s e n t i a l ,  I t  i s ,  k  forllicri, n e -
9c e s s a r y  t h a t  a c q u i r e d  im m unity  t o  t h e  s e c o n d a ry  o r g a n is m ,  
when p r e s e n t ,  s h o u ld  be  a n n u l l e d .  The q u e s t i o n  o f  th e  
n a t u r e  o f  a c q u i r e d  im m unity  n eed  n o t  be  h e r e  d i s c u s s e d .
What i s  o f  e t i o l o g i c a l  c o n se q u e n c e  i s  th e  p o s s i b i l i t y  o f  
t h e  p r e d i s p o s i n g  c o n d i t i o n s  o r i g i n a t i n g  f rom  th e  p r im a ry  
i n f e c t i o n  c o u n t e r a c t i n g  a c q u i r e d  im m u n ity .  T h e re  w ould  
be n o t h i n g  i n c r e d i b l e  i n  t h e  l o s s ,  u n d e r  s u c h  c o n d i t i o n s ,  
o f  t h e  t r a n s i e n t  an d  I m p e r f e c t  im m unity  w h ic h  i s  a  p r o ­
b a b l e  f a c t o r  i n  r e c o v e r y  from  i n f e c t i o n  by p y o g e n ic  
b a c t e r i a .  When, h o w e v e r ,  t h e  v i r u s  I s  one w h ich  c o n f e r s  
p r o lo n g e d  and  th o ro u g h  p r o t e c t i o n  a g a i n s t  a  s e c o n d  a t ­
t a c k  -  a s ,  f o r  i n s t a n c e ,  i s  g e n e r a l l y  t h e  c a s e  w i t h  S c a r ­
l a t i n a  and  M e a s le s  -  i t s  te m p o ra ry  d i s a p p e a r a n c e ,  owing 
t o  t h e  i n f l u e n c e  o f  a n o t h e r  d i s e a s e ,  c a n n o t  be  a c c e p t e d  
w i t h o u t  w e ig h ty  c l i n i c a l  p r o o f .  N e v e r t h e l e s s  I  a c c e p t  
t h i s  p o s s i b i l i t y ,  f o u n d in g  my b e l i e f  on a  s tu d y  o f  s o -  
c a l l e d  "m ixed"  c a s e s ,  i n  w h ich  th e  I n f e c t i o n s ,  a l t h o u g h  
c o n c u r r e n t  f o r  a  p o r t i o n  o f  t h e i r  c o u r s e ,  h a v e  n o t  b e e n  
c o i n c i d e n t  a s  r e g a r d s  o n s e t .
G .R . ,  a e t .  4 ,  was a d m i t t e d  t o  P l a i s t o w  H o s p i t a l  
on Decem ber 7 t h ,  1897 , a s  a  m ixed  c a s e  o f  D i p h t h e r i a  
a n d  S c a r l e t  F e v e r  o f  s i x  days»  d u r a t i o n .  H is  f a m i ly  
h i s t o r y  and p a s t  r e c o r d  w ere  g o o d .  The i n i t i a l  
sym ptom s, a s  d e t a i l e d  by h i s  p a r e n t s ,  w e re  i n d i c a ­
t i v e  o f  S c a r l e t  F e v e r .  A l l  h i s  o r g a n s  w ere  h e a l t h y .
The p u l s e  was 8 0 ,  t h e  r e s p i r a t i o n s  2 0 ,  a n d  t h e  tem ­
p e r a t u r e  n o r m a l .  T h e re  w ere  f a i n t  t r a c e s  o f  a  s c a r ­
l a t i n a l  r a s h  a b o u t  th e  n e c k  and  t h e  " c i r c u m o r a l  
r i n g "  c o u ld  be d i s t i n g u i s h e d .  The to n g u e  was t y p i c a l
1 0
o f  S c a r l e t  F e v e r*  B o th  t o n s i l s  w ere  s l i g h t l y  e n l a r g ­
ed  a n d  u p o n  e a c h  was a  p a t c h  o f  d i p h t h e r i t i c  mem­
b r a n e .  The g l a n d s  b e lo w  th e  a n g l e s  o f  h i s  ja w  w ere  
s l i g h t l y  i n f l a m e d .  T h e re  was no d i s c h a r g e  from  th e  
n o s e .  The d i a g n o s i s  ( b a c t e r i o l o g i c a l l y  c o n f i rm e d )  
was S c a r l e t  F e v e r  w i t h  D i p h t h e r i a ,  T re a tm e n t  on t h e  
l i n e s  t o  be s u b s e q u e n t l y  d e s c r i b e d  was a d o p t e d .  On 
D ecem ber 9 t h  t h e r e  was a  f a i n t  t r a c e  o f  a lbum en  i n  
t h e  u r i n e ,  b u t  no c l i n i c a l  o r  m i c r o s c o p i c  e v id e n c e  
o f  n e p h r i t i s .  The o t h e r  symptoms so o n  a b a t e d  w i t h  
t h e  c l e a r i n g  o f  t h e  t h r o a t ,  b u t  th e  a l b u m i n u r i a  i n ­
c r e a s e d  t o  a  maximum on Decem ber 1 5 t h ,  a f t e r  w h ich  i t  
r a p i d l y  d i s a p p e a r e d .  The p a t i e n t  was up f o r  th e  
f i r s t  t im e  on D ecem ber 2 6 t h .  He was t h e n  u n c e r t a i n  
on h i s  f e e t  and  h i s  k n e e - j e r k s  w e re  d i m i n i s h e d , w h i l e  
h i s  v o i c e  was s l i g h t l y  n a s a l ,  He c o n t i n u e d  t o  Im­
p ro v e  u n t i l  t h e  f i r s t  few d a y s  o f  J a n u a r y ,  when he  
c o n t r a c t e d  a  m i ld  b r o n c h i a l  c a t a r r h ,  p re su m a b ly  
s p e c i f i c ,  c o l d s  b e in g  a t  t h i s  t im e  e p id e m ic  i n  t h e  
h o s p i t a l .  On t h e  7 t h  th e  S i s t e r  n o t i c e d  t h a t  he 
was somewhat a p a t h e t i c .  H is  t e m p e r a t u r e  r o s e  t o  
100° F a h r .  on t h e  1 1 th  an d  he c o m p la in e d  o f  s o r e  
t h r o a t .  B o th  t o n s i l s  w ere  a g a i n  somewhat e n l a r g e d ,  
a n d ,  w i t h i n  a  few  h o u r s ,  showed t r a c e s  o f  m em brane.
The same e v e n in g  t h e  p u l s e  r a n  up t o  160° and  t h e  
p a t i e n t  v o m i te d  r e p e a t e d l y .  The t e m p e r a t u r e  c o n ­
t i n u e d  to  r i s e  d u r i n g  t h e  n i g h t ,  r e a c h i n g  1 0 2 .4  
F a h r .  a t  11 a .m .  when a  s c a r l a t i n a l  r a s h  a p p e a r e d  on 
th e  c h e s t ,  a t  f i r s t  d i f f u s e ,  b u t  s u b s e q u e n t l y  b e -
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com ing p u n c t a t e  and  s p r e a d i n g  t o  th e  p a r t s  u s u a l l y  
a f f e c t e d .  By th e  1 3 t h ,  t h e  d i p h t h e r i t i c  membrane 
had  s p r e a d  o v e r  b o th  t o n s i l s  and t h e  r i g h t  s i d e  o f  
th e  s o f t  p a l a t e .  T h e re  was a  d i s c h a r g e  from  t h e  
n o s e  and  t h e  g l a n d s  on b o th  s i d e s  o f  t h e  n e c k  were 
s w o l l e n .  The u r i n e  was n o r m a l .  E a r l i e r  i n j e c t i o n  
h a v in g  b e e n  p r e v e n t e d  by d e la y  i n  t h e  d e l i v e r j^  o f  a  
f r e s h  c o n s ig n m e n t  o f  a n t i t o x i n ,  3 ,5 0 0  u n i t s  were 
a d m i n i s t e r e d  on t h e  1 4 th  i n s t .  an d  3 ,0 0 0  on t h e  
1 5 t h .  The u r i n e  now c o n t a i n e d  a  d i s t i n c t  t r a c e  o f  
a lb u m en  w h ic h ,  h o w e v e r ,  o n ly  p e r s i s t e d  f o r  a  few  
d a y s .  On t h e  1 9 th  t h e  membrane was c l e a r i n g  b u t  
t h e  l a s t  t r a c e  h ad  n o t  d i s a p p e a r e d  u n t i l  t h e  2 4 t h .
The p a t i e n t  t h e n  g r a d u a l l y  im proved  b u t  had  m arked  
p a l a t a l  p a r a l y s i s ,  w i th  p a r e s i s  o f  t h e  lo w e r  l i m b s .
He d e sq u a m a te d  a  seco n d  t im e  and  was n o t  d i s c h a r g e d  
u n t i l  M arch 1 6 t h .
Rem arks ; -  T h i s  c a s e  m ig h t  be c l a s s e d  w i th  
t h o s e  I n  w h ich  t h e r e  i s  a p p a r e n t l y  a  l a c k  o f  pow er 
t o  a c q u i r e  a  h ig h  d e g r e e  o f  im m unity  even  from  a  
m a rk e d ly  p r o t e c t i v e  a f f e c t i o n .  Be t h i s  a s  i t  may, 
i n t e r p r e t e d  i n  l i g h t  o f  t h e  a v e r a g e  i n c u b a t i o n  
p e r i o d s  o f  S c a r l e t  F e v e r  and  D i p h t h e r i a ,  t h e  f o l l o w ­
i n g  I n f e r e n c e s  s u g g e s t  t h e m s e l v e s ;  -  The p a t i e n t  
h a v in g  r e c o v e r e d  from  th e  m ixed  i n f e c t i o n s  a c q u i r e d  
some d e g r e e  o f  im m unity  t o  b o t h ,  t h e  p r o t e c t i o n  
a g a i n s t  S c a r l e t  F e v e r  b e i n g ,  a s  i s  u s u a l ,  more t h o f -  
ro u g h  t h a n  a g a i n s t  D i p h t h e r i a .  He r e m a in e d  d u r i n g  
c o n v a l e s c e n c e  i n  a  w ard  w i t h  two o t h e r  p a t i e n t s
1 2
s u f f e r i n g  from  b o th  a f f e c t i o n s .  F o r  a  t im e  h e  p r o ­
g r e s s e d  s a t i s f a c t o r i l y ,  b u t  h a v in g  c o n t r a c t e d  a  
b r o n c h i a l  c a t a r r h  o f  a  m i ld  I n f l u e n z a l  t y p e ,  h i s  
pow er o f  r e s i s t a n c e  was s u f f i c i e n t l y  lo w e re d  to  
c o u n t e r a c t  t h e  s l i g h t  d e g r e e  o f  im m unity  p ro d u c e d  
by th e  f i r s t  a t t a c k  o f  D i p h t h e r i a .  T h e re u p o n  he 
c o n t r a c t e d  t h a t  d i s e a s e .  As a  r e s u l t  r e s i s t a n c e  
was s t i l l  f u r t h e r  w eak en ed ,  so t h a t  e v e n  t h e  immu­
n i t y  t o  S c a r l e t  F e v e r  was a n n u l l e d  and  he d e v e lo p e d  
t h a t  a f f e c t i o n  a l s o .  Those who a c c e p t  t h e  v ie w  o f  
G o o d a l l  and  W ashbourn ( t h e  a c c u r a c y  o f  w h ich  I  am 
n o t  p r e p a r e d  t o  a d m i t )  t h a t  t h e  s c a r l a t i n a f o r m  r a s h  
so m e tim es  o c c u r r i n g  d u r i n g  c o n v a l e s c e n c e  i s  n o t  a  
r e c u r r e n c e  o f  t h e  d i s e a s e  m ig h t  m a i n t a i n  t h a t  th e  
p a t i e n t  d i d  n o t  h a v e  a  se c o n d  a t t a c k  o f  S c a r l e t  F e ­
v e r .  The acco m p an y in g  sym ptom s, h o w e v e r ,  n e g a t i v e  
such  a n  o b j e c t i o n ,  t h e  a u t h o r s  i n  q u e s t i o n  f o u n d in g  
t h e i r  b e l i e f  on t h e  a b s e n c e  o f  c o n s t i t u t i o n a l  d i s ­
t u r b a n c e .  I t  i s ,  o f  c o u r s e ,  g e n e r a l l y  a d m i t t e d  t h a t  
r e l a p s e s  and  r e c r u d e s c e n c e s  do o c c u r ,  t h e  l a t t e r ,  
h o w e v e r ,  b e in g  e x c e s s i v e l y  r a r e .  I t  may be f i n a l ­
l y  p o i n t e d  o u t  t h a t  t h e  r a s h  was n o t  due t o  serum  
a s  none was a d m i n i s t e r e d  f o r  th e  p r im a ry  d i p h t h e r i t i c  
a t t a c k .
G iven  t h e  e x i s t e n c e  o f  s u s c e p t i b i l i t y  t h e  n e c e s s i t y  
f o r  t h e  p r e s e n c e  i n  s u f f i c i e n t  num bers  o f  a  p a t h o g e n i c  
fo rm  o f  t h e  s e c o n d a ry  m ic ro - o r g a n i s m  i s  a p p a r e n t .  N e v e r ­
t h e l e s s ,  i n  p r a c t i c e  i t  seem s to o  o f t e n  t o  be i g n o r e d .
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T a k in g  m e a s le s  a s  an  exam ple  i t  i s  r a r e  to  
f i n d  t h a t  d e f i n i t e  m eans a r e  em ployed  t o  do away 
w i t h  t h e  p r e s e n c e  o f  a d v e n t i t i o u s  o rg a n is m s  w h ich  
p ro d u c e  r e s p i r a t o r y  and  o t h e r  c o m p l i c a t i o n s  o r  t h a t  
th e  m i lk  t a k e n  by th e  p a t i e n t  d u r i n g  th e  p e r i o d  o f  
s p e c i a l  s u s c e p t i b i l i t y  i s  b o i l e d  i n  o r d e r  t o  o b v i a t e  
a  r e c o g n i s e d  s o u r c e  o f  i n f a n t i l e  t u b e r c u l o s i s .
C e r t a i n  s e c o n d a ry  m ic r o - o r g a n i s m s  may be fo u n d  a p ­
p a r e n t l y  l i v i n g  a  s a p r o j p h y i i c  e x i s t e n c e  on t h e  s k i n  and  
m ucous  m embranes o f  p a t i e n t s  who s u b s e q u e n t l y  succumb t o  
t h e  same i n f e c t i o n . A p a r t  f rom  i n c r e a s e d  s u s c e p t i b i l i t y  
t h i s  may r e s u l t  f rom  th e  b a c t e r i a  i n  q u e s t i o n  becom ing  
p a t h o g e n i c  ow ing t o  a s s o c i a t i o n  w i th  o t h e r  k i n d s ,  t o  
n u m e r i c a l  r e - e n f o r c e m e n t  from  e x t r i n s i c  s o u r c e s ,  o r  t o  
t h e  a d v e n t i t i o u s  I n t r o d u c t i o n  o f  a  f r e s h  an d  more v i r u ­
l e n t  s t r a i n .  I t  i s  n o t  a lw a y s  p o s s i b l e  t o  d i s t i n g u i s h  be 
tw e e n  e x a l t e d  v i r u l e n c e  due to  a s s o c i a t i o n  ( o f  w h ich  I  
t a k e  p o s t - s c a r l a t i n a l  D i p h t h e r i a  t o  be an  ex am p le )  and 
t h a t  r e s u l t i n g  from  s u c c e s s i v e  p a s s a g e s .  I t  i s  n o t e ­
w o rth y  t h a t  e p id e m ic s  a r e  a t  t im e s  m arked  by a  s p e c i a l l y  
h i g h  m o r t a l i t y  due  to  s e c o n d a ry  c o m p l i c a t i o n s  w h ich  d e ­
v e lo p  e a r l y .  I  am o f  t h e  o p i n i o n  t h a t ,  i n  t h e s e  c a s e s ,  
t h e  s e c o n d a ry  a s  w e l l  a s  th e  p r im a ry  o rg a n ism  i s  co n v e y ­
e d  from  p a t i e n t  t o  p a t i e n t ,  and  t h a t  t h e  v i r u l e n c e  o f  
t h e  f o r m e r  i s  th e  outcom e o f  t h e  p r o c e s s  j u s t  m e n t io n e d .
W ith  t h e  e x i s t e n c e  o f  s u s c e p t i b i l i t y  and  t h e  p r e ­
s e n c e  o f  m ic r o - o r g a n i s m s  c l i n i c a l  e v id e n c e  g o e s  t o  p ro v e  
t h a t  t h e r e  i s  u s u a l l y  -  i f  n o t  a lw a y s  -  a s s o c i a t e d  i n  
th e  g e n e s i s  o f  s e c o n d a ry  i n f e c t i o n  some form  o f  l o c a l
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l e s i o n  c a u s e d  by t h e  p r im a ry  d i s e a s e .  T h i s  l e s i o n ,  t h e r e  
c a n  be l i t t l e  d o u b t ,  i s  due  t o  th e  i r r i t a t i n g  e f f e c t  o f  a  
p r im a r y  s p e c i f i c  t o x i n e  w hich  i n d u c e s  l o c a l  d e g e n e r a t i v e  
c h a n g e s . The s e v e r i t y  o f  t h e  l o c a l  l e s i o n  v a r i e s  w i t h  
t h e  v i r u l e n c e  o f  th e  t o x i n e  from  a  t r i v i a l  in f la m m a to ry  
r e a c t i o n  t o  e x t e n s i v e  d e s t r u c t i o n  o f  th e  t i s s u e s .  The 
t r a c t  a f f e c t e d  by t h e  s e c o n d a ry  o rg a n is m s  d e p e n d s  p a r t l y  
on t h e i r  n a t u r e ,  bu t  more on th e  d i s t r i b u t i o n  o f  th e  
p r im a r y  l e s i o n  w i t h  w h ich  i t  t e n d s  t o  c o i n c i d e .
Thus t h e  same b a c t e r i a  may i n  one c a s e  a p p e a r  
a s  a  s u r f a c e  i n v a s i o n ,  w h i l e ,  i n  a n o t h e r ,  th e y  
p e n e t r a t e  d e e p ly  i n t o  t h e  t i s s u e s  . S t r e p t o c o c c i ,  
f o r  I n s t a n c e ,  show a  s p e c i a l  t e n d e n c y  t o  s p r e a d  
a lo n g  t h e  mucous membrane o f  t h e  r e s p i r a t o r y  t r a c t  
i n  c a s e s  o f  M e a s le s ;  b u t ,  i n  s c a r l a t i n a l  c a s e s ,  a r e  
fo u n d  m ore o f t e n  i n  t h e  s u b s t a n c e  o f  t h e  p h a r y n g e a l  
m ucous membrane and  i n  th e  a d j a c e n t  g l a n d s .
A s p r e a d i n g  s u r f a c e - i n v a s i o n  may become v e ry  e x t e n ­
s i v e  and  i s  so m e tim es  a cco m p an ied  by t h e  f o r m a t i o n  o f  
f a l s e  m em brane . I n  t h e  c a s e  o f  s e r o u s  s u r f a c e s  f i b r i n ­
ous  e x u d a t i o n  i s  t h e  r u l e .  As r e g a r d s  p e n e t r a t i n g  m i c r o ­
o r g a n i s m s ,  a c c e s s  may b e  g a in e d  to  t h e  l y m p h a t i c s ,  and  
th e y  may be a r r e s t e d  i n  th e  g l a n d s ,  o r  may, d i r e c t l y  o r  i n  
i n d i r e c t l y ,  e n t e r  t h e  b lo o d  s t r e a m .  I n  t h e  l a t t e r  c a s e  
th e y  do n o t  r e m a in  lo n g  i n  t h e  g e n e r a l  b lo o d  c u r r e n t ,  b u t  
s e t t l e  i n  c e r t a i n  o r g a n s  f o r  w h ich  th e y  a p p e a r  t o  h a v e  a n  
a f f i n i t y .
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Thus th e  B a c i l l u s  T u b e r c u l o s i s  s p e c i a l l y  a f f e c t s  
t h e  s p l e e n  and  th e  p y o g e n ic  c o c c i  t h e  k i d n e y s .
In  a d d i t i o n  t o  t h i s  s e l e c t i v e  a c t i o n  a lm o s t  a l l  
s e c o n d a ry  o r g a n is m s  g a i n i n g  a c c e s s  t o  t h e  b lo o d  show a  
te n d e n c y  t o  a t t a c k  t i s s u e s  w h ich  a r e  p r i m a r i l y  d i s e a s e d *
As a n  e x t r e m e  b u t  p e r t i n e n t  e x a n p le  may be 
q u o te d  th e  s e t t l e m e n t  o f  s t a p h y l o c o c c i ,  s t r e p t o c o c c i ,  
p neum ococc i and t h e  B a c i l l u s  C o l i  on n o n - o r g a n l s e d  
e n d o - c a r d i a l  v e g e t a t i o n s ,  c o n s t i t u t i n g  U l c e r a t i v e  
E n d o c a r d i t i s  -  w hich  h a s  a  p l a c e  among t h e  s e c o n d a ry  
s e q u e l a e  o f  a c u t e  i n f e c t i o u s  d i s e a s e s .
I t  i s  o f  c l i n i c a l  im p o r ta n c e  to  d i s t i n g u i s h  th e  
above  two m eth o d s  o f  s e t t l e m e n t ,  r e n d e r e d  p o s s i b l e  by 
t h e  p r e s e n c e  o f  b a c t e r i a  i n  a  f r e e  s t a t e  i n  t h e  b lo o d  
from  em bolism  i n  w h ich  th e y  a r e  a t t a c h e d  t o  o t h e r  m a t t e r  
and d e p e n d  f o r  t h e i r  l o c a t i o n  on p u r e l y  p h y s i c a l  c o n d i ­
t i o n s .
As s u p p le m e n t in g  m o rb id  c h a n g e s  i n  t h e  t i s s u e s  i t  
h a s  b e e n  s u g g e s t e d  t h a t  c h e m ic a l  s u b s t a n c e s  o r i g i n a t e d  
by t h e  p r im a ry  b a c t e r i a  may f a v o u r  t h e  g ro w th  o f  s e c o n d a ry  
o n e s .  I t  i s  p o s s i b l e  t h a t  p e r v e r t e d  s e c r e t i o n s  due t o  
t h e  g e n e r a l  t o x i c  d i s t u r b a n c e  h av e  a  s i m i l a r  e f f e c t .  I n  
p a r t i c u l a r ,  c h a n g e s  i n  th e  g a s t r i c  J u i c e  by d i m i n i s h i n g  
i t s  a n t i - f f i i c r o b i c  q u a l i t i e s ,  p r o b a b ly  a l l o w  p r e j u d i c i a l  
o r g a n i s m s  to  s u r v i v e  u n t i l  th e y  f i n d ,  i n  t h e  i n t e s t i n e s ,  
c o n d i t i o n s  f a v o u r a b l e  t o  m u l t i p l i c a t i o n .  A g a in  th e  e x ­
c e s s  o f  b r o n c h i a l  s e c r e t i o n  w hich  p r e c e d e s  b ro n c h o -p n e u ^
K o n ia  a p p e a r s  to  e n c o u ra g e  t h e  g ro w th  o f  t h e  b a c t e r i a  i n -
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v o lv e d  w h i l e  s u c t i o n - a c t i o n  m e c h a n i c a l l y  a i d s  t h e i r  p a s ­
s a g e  t o  t h e  a i r  c e l l s *
B e f o r e  p a s s i n g  from  th e  s u b j e c t  o f  th e  e t i o l o g y  o f  
s e c o n d a ry  i n v a s i o n  r e f e r e n c e  may be made to  t h e  t h e o r y  
t h a t  many o f  t h e  commoner f e v e r s  a r e  o n ly  a p p a r e n t l y  p r i ­
m a ry ,  b e in g  p r e c e d e d  by some m in o r  fo rm  o f  i n f e c t i o n  
w h ich  p r e p a r e s  t h e  g ro u n d  f o r  th e  more o b v io u s  s e c o n d a ry  
d i s e a s e .  Many o f  th e  p o i n t s  r a i s e d  b e a r  upon  t h i s  t h e o r y ,  
w h ic h ,  i n  t h e  i n t e r e s t s  o f  p r e v e n t i o n ,  i s  w o rth y  o f  s y s ­
t e m a t i c  e x a m in a t io n *
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The m o rb id  c o n s e q u e n c e s  o f  s e c o n d a ry  i n f e c t i o n  a r e  
l o c a l  and g e n e r a l .  The f o rm e r  v a ry  i n  s e v e r i t y  from  m ere  
d i s t u r b a n c e  o f  f u n c t i o n  to  g ra v e  o r g a n i c  m i s c h i e f .  I n  
c o n f o rm i ty  w i t h  th e  d i s t r i b u t i o n  o f  t h e  i n v a d i n g  b a c ­
t e r i a ,  a s  d e s c r i b e d  i n  th e  l a s t  s e c t i o n ,  t h e  s e c o n d a ry  
l e s i o n s  o f t e n  a p p e a r  t o  b e , f o r  a  t im e  a t  l e a s t ,  an  a g g r a ­
v a t i o n  o r  r e c r u d e s c e n c e  o f  p r im a ry  o n e s .  T h e i r  e x tre m e  
d i v e r s i t y  r e n d e r s  them u n s u i t a b l e  f o r  c o l l e c t i v e  c o n s i ­
d e r a t i o n  and  th e  m ain  f a c t s  a s c e r t a i n e d  i n  r e g a r d  t o  them 
w i l l  be fou n d  i n  t h e  A p p e n d ix .  As a  m a t t e r  o f  f a c t ,  a l ­
th o u g h  c o n t r a r y  to  w hat m ig h t  be e x p e c t e d ,  th e y  a r e  o n ly  
o f  s e c o n d a ry  im p o r ta n c e  to  t h e  p h y s i c i a n ,  s i n c e  th e y  
r a r e l y  e n d a n g e r  l i f e .  E x c e p t i o n s ,  o f  c o u r s e ,  e x i s t ,  a s  
i n  c e r e b r a l  a b s c e s s  f o l l o w i n g  S c a r l e t  F e v e r  and  o c c l u s i o n  
o f  t h e  l a r y n x  owing t o  s e c o n d a ry  oedem a; b u t ,  i n  t h e  g r e a t  
m a j o r i t y  o f  c a s e s ,  i t  i s  i n  th e  l e s s  o b v io u s  s e c o n d a ry  
c o n s t i t u t i o n a l  d i s t u r b a n c e s ,  f u n d a m e n ta l ly  t o x i c ,  t h a t  
d a n g e r  l i e s ,  and  i t  i s  to  t h i s  a s p e c t  o f  t h e  s u b j e c t  t h a t  
a t t e n t i o n  w i l l  be a lm o s t  e n t i r e l y  d i r e c t e d .  I t  i s  one 
w hich  h i t h e r t o  a p p e a r s  to  h ave  a t t r a c t e d  v e ry  l i t t l e  
a t t e n t i o n .
I t  w i l l  be n e c e s s a r y  to  a  c l e a r  s t a t e m e n t  to  d e a l  
i n  t h e  f i r s t  i n s t a n c e  w i th  t h e  a n t e c e d e n t  g e n e r a l  p a t h o ­
l o g i c a l  c o n d i t i o n .  One o f  t h e  m u l t i p l e  t o x i n e s  e v o lv e d  
by th e  p r im a r y  o rg a n is m s  a lm o s t  i n v a r i a b l y  i n d u c e s  p y -
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r e x l a ,  w h ic h ,  i n  i t s  t u r n ,  o r i g i n a t e s  a  l i m i t e d  t r a i n  o f  
sym ptom s, m o s t ly  n e r v o u s ,  and p o s s i b l y  a l s o  d e t e r m in e s  
q u a l i t a t i v e  and  q u a n t i t a t i v e  a l t e r a t i o n s  i n  v a r i o u s  s e ­
c r e t i o n s  and  e x c r e t i o n s ,  w h i l e  t h e r e  i s  a s s o c i a t e d  w i th  
i t  an  a u g m e n ta t i o n  o f  a  g ro u p  o f  p o i s o n o u s  s u b s t a n c e s  
n o r m a l ly  p r e s e n t  i n  t h e  b l o o d .  The r e m a in in g  t o x i n e s  o r i ­
g i n a t e  th e  s p e c i f i c  symptoms upon  w h ich  t h e  i d e n t i t y  o f  
th e  d i s e a s e  d e p e n d s .  I t  i s  o b v io u s  t h a t  t h e  r e s u l t i n g  
p a t h o l o g i c a l  s t a t e  m ust be e x c e e d in g ly  c o m p le x .  I t  i s  
p ro p o s e d  f i r s t  b r i e f l y  t o  exam ine  th e  p y r e x i a l  c o n d i t i o n  
l e a v i n g  f o r  s u b s e q u e n t  c o n s i d e r a t i o n  t h e  r e m a in in g  -  
o f t e n  p r e p o n d e r a t i n g  -  t o x i c  e l e m e n t .  To a v o i d  p e r i ­
p h r a s i s  t h e  s u b s i d i a r y  f e b r i l e  s t a t e  w i l l  be d e s c r i b e d  
a s  h a v i n g  an  " i n d i r e c t "  and  th e  s p e c i f i c  symptoms a  " d i ­
r e c t "  t o x i c  o r i g i n ,  w h i le  t h e  te rm  " t o t a l "  w i l l  be a p p l i e d  
t o  t h e  e f f e c t s  o f  i n t o x i c a t i o n  a s  a  w h o le .  The v ie w s  
a d v a n c e d  i n  r e g a r d  t o  th e  i n d i r e c t  t o x i c  o r  f e b r i l e  c o n ­
d i t i o n  a r e ,  o f  c o u r s e ,  n o t  o r i g i n a l ,  b e in g  i n  a c c o r d  w i t h  
t h e  t e a c h i n g  o f  P r o f e s s o r  B o u c h a rd .  T h is  c o n d i t i o n  i s  
one  w hich  a p p r o a c h e s  o r  a c t u a l l y  a t t a i n s  t h e  s o - c a l l e d  
u r a e m ic  s t a t e  o r ,  r a t h e r ,  a n  a g g r a v a t e d  m o d i f i c a t i o n  o f  
u r a e m i a .  A few w ords a s  t o  t h e  n a t u r e  o f  n o n - f e b r i l e  
u r a e m ia  a r e  t h e r e f o r e  n e c e s s a r y .  B o u c h a rd ,  c h i e f l y  on e x ­
p e r i m e n t a l  g r o u n d s ,  d e n i e s  t h a t  i t s  t o x i c  phenom ena a r e  
i n  any c o n s i d e r a b l e  d e g r e e  due to  t h e  a c c u m u l a t i o n  o f  
u r e a  and  i m p e r f e c t l y  o x i d i z e d  n i t r o g e n o u s  m a t t e r s .  S e e k ­
i n g  i n  t h e  u r i n e  f o r  t h e  t o x i c  s u b s t a n c e s  t o  w h ich  u ra e m ic  
symptoms a r e  a t t r i b u t a b l e  he h a s  d i s t i n g u i s h e d  a  num ber 
o f  p o i s o n s  and  e x p e r i m e n t a l l y  d e m o n s t r a t e d  t h e i r  e f f e c t s .
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Of t h e s e  p o i s o n s  p o t a s s  a lo n e  i s  a b s o l u t e l y  i d e n t i f i e d .
The o t h e r s  a r e  o r g a n i c  and  h a v e  b e e n  s e p a r a t e d  i n  im pure  
fo rm  by v a r i o u s  p h y s i c a l  m e th o d s .  One ( p r o b a b ly  p ig m e n t ­
a l )  c a u s e s  c o n v u l s i o n s ,  l i k e  p o t a s s ;  a  s e c o n d ,  n a r c o s i s  
and  coma; a  t h i r d  ( p r e s e n t  i n  v e ry  m in u te  q u a n t i t i e s )  
s a l i v a t i o n ;  a  f o u r t h  ( p o s s i b l y  p ig m e n ta l )  m y o s i s ;  and a  
f i f t h ,  a p y r e x i a .  B ouchard  shows t h a t  th e  c o n v u l s i v e  and 
n a r c o t i c  p o i s o n s  a n t a g o n i s e  e a c h  o t h e r  so t h a t  t h e  c l i n i c ­
a l  t y p e  v a r i e s  w i th  t h e i r  r e l a t i v e  p r o p o r t i o n s .  I t  i s  
im p o s s i b l e  t o  g iv e  a  s u f f i c i e n t l y  b r i e f  a c c o u n t  o f  t h e  
e x p e r i m e n t a l  and c l i n i c a l  e v id e n c e  by means o f  w h ich  th e  
v a r i o u s  p o i s o n s  a r e  t r a c e d  t o  i n t e s t i n a l  p u t r e f a c t i o n ,  
a l i m e n t a t i o n ,  b i l i a r y  s e c r e t i o n  ( e s p e c i a l l y  p ig m e n ta l )  
and d i s a s s i m i l a t i o n .  The g e n e r a l  c o n c l u s i o n  i s  t h a t  
u r a e m ia  i s  a  c o n d i t i o n  t o  w hich  " a l l  t h e  p o i s o n s  i n t r o ­
d u ced  i n t o  t h e  o rg a n ism  o r  fo u n d  t h e r e i n ,  p h y s i o l o g i c a l l y  
c o n t r i b u t e  when t h e  q u a n t i t y  o f  p o i s o n  fo rm ed  o r  i n t r o ­
d u c e d  c a n  no l o n g e r  be e l i m i n a t e d  i n  t h e  same t im e  by 
th e  k i d n e y . "  P a s s i n g  t o  t h e  f e b r i l e  ty p e  o f  u r a e m ia ,  
B o u ch a rd  l a y s  s p e c i a l  s t r e s s  on th e  i n c r e a s e d  q u a n t i t y  
o f  t o x i c  p o t a s s  l i b e r a t e d  from  th e  t i s s u e s  owing t o  e x ­
c e s s i v e  d i s  a s  s i m u l â t  i o n . To i t s  e f f e c t  h e  i s  d i s p o s e d  
t o  a s c r i b e  m a in ly  th e  c o n v u l s i v e  symptoms so o f t e n  n o te d  
i n  f e v e r  c a s e s .  I  q u e s t i o n ,  h o w e v e r ,  w h e th e r  su ch  a t a x i c  
phenom ena h av e  n o t  f r e q u e n t l y  a  s p e c i f i c  t o x i c  o r i g i n ,  i n  
some c a s e s  th e y  a p p e a r  t o  be c o - e x i s t e n t  w i th  th e  c o n d i ­
t i o n  o f  n a r c o s i s  to  w hich  th e y  a r e  s t a t e d  t o  be  o p p o s e d .  
T o x ic  n a r c o s i s ,  h o w e v e r ,  i s  n o t  e a s i l y  d i f f e r e n t i a t e d  
from  t h e  s t u p o r  w h ich  i s  o n ly  one m a n i f e s t a t i o n  o f  r e d u c e d
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m e ta b o l i s m  d e p e n d in g  on  th e  e s t a b l i s h m e n t  o f  a  p a r t i a l  
e q u i l i b r i u m  b e tw e e n  th e  b lo o d  and  t h e  t i s s u e s  a s  a  r e ­
s u l t  o f  th e  r e t e n t i o n  o f  i m p e r f e c t l y  o x i d i z e d  n i t r o g e n o u s  
s u b s t a n c e s .  I n  f e b r i l e  u r a e m ia ,  i t  i s  i m p o r t a n t  t o  n o t e ,  
n o t  o n ly  i s  t h e  p o t a s s  a u g m e n te d ,  b u t  i n c r e a s e d  -  a n d ,  o f ­
t e n ,  a n o m a lo u s -  i n t e s t i n a l  p u t r e f a c t i o n  p r o v i d e s  a d d i t i o n ­
a l  t o x i c  m a t e r i a l .  M o re o v e r ,  c o n s t i p a t i o n  i s  common, a t  
l e a s t  d u r i n g  th e  e v o l u t i o n  o f  t h e  u r a e m ia ,  so t h a t  s t a g ­
n a t i o n  f a v o u r s  b a c t e r i a l  a c t i v i t y  i n  t h e  i n t e s t i n e  w h i le  
a b s o r p t i o n  o f  d e l e t e r i o u s  s u b s t a n c e s  i s  f a c i l i t a t e d .
A p a r t  f r o m ‘p u t r e f a c t i o n ,  p e r v e r t e d  d i g e s t i o n  no d o u b t  
a l s o  p r o d u c e s  t o x i c  s u b s t a n c e s .  W ith  e x c e s s  o f  t o x i c  
m a t t e r  i n  th e  b lo o d  a n  e q u i v a l e n t  i n c r e a s e  i n  r e n a l  e x ­
c r e t i o n  i s  o b v io u s ly  n e c e s s a r y  t o  p r e v e n t  a c c u m u l a t i o n .  
P y r e x i a ,  h o w e v e r ,  i s  u s u a l l y  acc o m p a n ie d  by  a  r e d u c t i o n  
i n  t h e  q u a n t i t y  o f  u r i n e  p a s s e d  -  a  r e d u c t i o n  v h ic h  i s  
m o st m arked a t  th e  t im e  when t h e  b lo o d  h a s  a t t a i n e d  i t s  
maximum t o x i c i t y ,  -  n a m e ly ,  a t  th e  end  o f  th e  a c u t e  
s t a g e .  I f  t h e  p a t i e n t  s u r v i v e s  t h e  i n t o x i c a t i o n ,  i n  t h e  
m a j o r i t y  o f  f e v e r s  ( D i p h t h e r i a  b e i r g  a  s t r i k i n g  e x c e p ­
t i o n )  a  " c r i t i c a l  p o l y u r i a "  s e t s  i n  an d  h a s  b een  e m p i r i c ­
a l l y  r e c o g n i s e d  a s  o f  h i g h l y  f a v o u r a b l e  s i g n i f i c a n c e .  So 
l o n g ,  h o w e v e r ,  a s  th e  r e d u c t i o n  i s  m a i n t a i n e d ,  u ra e m ic  
p o i s o n s  a r e  a c c u m u l a t i n g .  I n d e e d ,  I  am c o n v in c e d  t h a t  
some d e g r e e  o f  a c c u m u la t io n  o c c u r s  i n  a l l  p y r e x i a l  c a s e s  
e v e n  when th e  u r i n e  i s  n o t  mar k e d l y  d i m i n i s h e d  and i t s  
s p e c i f i c  g r a v i t y  i s  h i g h .  I f  t h e  r a t e  o f  a c c u m u l a t i o n  
i s  s lo w ,  o r  t h e  f e b r i l e  a t t a c k  s h o r t ,  th e  t o x i c  e f f e c t s  
n e v e r  become d i s t i n c t l y  r e c o g n i s a b l e .  T h i s  i s  a l s o  t r u e
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i n  r e g a r d  to  p r o lo n g e d  c a s e s  o f  i n t e r m i t t e n t  p y r e x i a  
( s u c h  a s  th e  h e c t i c  f e v e r  o f  p h t h i s i s )  i n  w h ich  t h e r e  i s  
a  r e c u r r e n t  p o l y u r i a  c o i n c i d e n t  w i th  d e f e r v e s c e n c e .
O th e r w i s e ,  t h e  a p p e a r a n c e  o f  t o x i c  symptoms i s  o n ly  a  
m a t t e r  o f  t i m e .  The s u p e r v e n t i o n  o f  n e p h r i t i s  -  so common 
i n  t h e  l a t t e r  p a r t  o f  th e  a c u t e  s t a g e  -  g r e a t l y  h a s t e n s  
t h e i r  o c c u r r e n c e ,  # i i l e  u ra e m ic  v o m i t i n g ,  by p r e v e n t i n g  
t h e  a b s o r p t i o n  o f  f l u i d s ,  b r i n g s  a b o u t  a n  a d d i t i o n a l  r e ­
d u c t i o n  i n  th e  f lo w  o f  u r i n e ,  and  i s  o f t e n  t h e  f a c t o r  
w h ich  d e t e r m in e s  s u p p r e s s i o n .
I t  i s  u n n e c e s s a r y  to  e n t e r  i n  g r e a t e r  d e t a i l  
i n t o  t h e  g e n e s i s  o f  th e  f e b r i l e  ty p e  o f  u r a e m i a .  As 
p r e v i o u s l y  s t a t e d ,  i t  i s  o n ly  one e le m e n t  i n  th e  m o rb id  
c o n d i t i o n  In d u c e d  by a c u t e  i n f e c t i o n s  and  i t s  symptoms 
( c a r d i a c  d e b i l i t y ,  m u s c u la r  spasm s a n d  t r e m o r ,  d y s p n o e a ,  
c o n v u l s i o n s ,  com a, h e a d a c h e ,  d r o w s i n e s s ,  a m a u r o s i s ,  u r ­
t i c a r i a ,  v o m i t i n g ,  h i c c o u g h ,  d i a r r h o e a ,  s a l i v a t i o n ,  t r a n ­
s i e n t  t r i s m u s ,  e t c . )  e v e n  when f a i r l y  s e v e r e  may b e  o u t ­
w e ig h e d  by t h o s e  h a v i n g  a  d i r e c t  t o x i c  o r i g i n .  The s p e ­
c i f i c  to x a e m ia ,  o f  c o u r s e , v a r i e s  w i t h  t h e  d i s e a s e ,  b u t  
t h e r e  i s  one f a c t  w h ich  h a s  a  g e n e r a l  a p p l i c a t i o n .  THE 
SPECIFIC POISONS, LIKE THE URAEMIC ONES, ARE ELIMINATED 
BY THE KIDNEYS AND THE INADEQUATE EXCRETION WHICH HAS 
BEEN INDICATED AS MAINLY PRODUCING THE URAEMIC STATE, IS 
EQUALLY EFFECTIVE IN INTENSIFYING DIRECT SPECIFIC IN­
TOXICATION. T h u s ,  t h e  t o t a l  t o x i c i t y  o f  t h e  b lo o d  v a r i e s  
i n v e r s e l y  w i th  th e  r a t e  o f  r e n a l  e x c r e t i o n .
I f  t h e  abo v e  i n t e r p r e t a t i o n  o f  t h e  p a t h o g e n e s i s  o f  
t h e  to x a e m ia  m a n i f e s t e d  a s  a  r e s u l t  o f  a c u t e  s p e c i f i c
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i n f e c t i o n  be c o r r e c t ,  o l i g u r i a  i n  th e  c o u r s e  o f  f e v e r s  
s h o u ld  be o f  g r a v e  s i g n i f i c a n c e .  Of t h i s  I  am s a t i s f i e d  
and  r e g a r d  th e  q u a n t i t y  o f  u r i n e  p a s s e d  a s  t h e  m ost v a l u ­
a b l e  g e n e r a l  p r o g n o s t i c  s i g n .  I n  e v e r y  a c u t e  c a s e  i n  my 
w a rd s  th e  q u a n t i t y  o f  u r i n e  i s  c h a r t e d  d a i l y  and  my ob­
s e r v a t i o n s  c o v e r  S m a l l -p o x ,  E n t e r i c  F e v e r ,  Typhus (a  c o n ­
s i d e r a b l e  num ber o f  c a s e s ) ,  S c a r l e t  F e v e r ,  D i p h t h e r i a  
an d  M e a s le s  .
The ap p en d ed  t a b l e  o f  40 f a t a l  c a s e s  o f  D iph­
t h e r i a ,  show ing  th e  a v e r a g e  q u a n t i t i e s  o f  u r i n e  
p a s s e d  d u r i n g  th e  l a s t  week i s  s p e c i a l l y  s t r i k i n g ,  
t h e  d i s e a s e  i n  q u e s t i o n  b e in g  t h e  one i n  w h ich  b l i -  
g u r i a  i s  m ost m arked  and  h a s  t h e  g r a v e s t  c o n s e ­
q u e n c e s .
So f a r  o n ly  t h e  p r im a r y  g e n e r a l  t o x i c  c o n d i t i o n  h a s  
b e e n  u n d e r  c o n s i d e r a t i o n .  I t  r e m a in s  t o  d e a l  w i t h  t h e  
r e l a t i o n  o f  s e c o n d a ry  i n f e c t i o n  to  t h e  f a c t s  d i s c u s s e d .  
A l th o u g h  i t  i s  p o s s i b l e  t o  sum up t h i s  -  t h e  m ain  -  q u e s ­
t i o n  much more b r i e f l y  t h a n  h a s  b e e n  t h e  c a s e  w i th  t h e  
p r e l i m i n a r y  m a t t e r s  j u s t  r e v ie w e d ,  th e  p a r t  w h ich  e v en  
t r i v i a l  fo rm s  o f  s e c o n d a ry  i n f e c t i o n  a lm o s t  i n v a r i a b l y  
p l a y  i n  t h e  o c c u r r e n c e  o f  f a t a l  c a s e s  e n t i t l e s  i t  t o  t h e  
g r a v e s t  a t t e n t i o n  on t h e  p a r t  o f  t h e  p h y s i c i a n .  T h is  
r e l a t i o n  may be summed up i n  t h e  s t a t e m e n t  t h a t  s e c o n d a ry  
i n f e c t i o n  a d v e r s e l y  m o d i f i e s  t h e  p r im a ry  i n t o x i c a t i o n  by 
i n t r o d u c i n g  a n  a d d i t i o n a l  t o x i c  e l e m e n t ,  o f t e n  a t  a  c r i ­
t i c a l  t i m e ,  w i th  a l l  t h e  p o s s i b l e  c o n s e q u e n c e s ,  d i r e c t  
and  i n d i r e c t ,  w h ich  h av e  b e e n  t r a c e d  i n  c o n n e c t i o n  w i t h
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p r im a r y  I n f e c t i o n .
(1) S ec o n d a ry  i n f e c t i o n ,  by r e n d e r i n g  more a c u t e  
o r  p r o l o n g in g  t h e  f e b r i l e  c o n d i t i o n ,  may i n c r e a s e  th e  
u ra e m ic  p o i s o n s  i n  t h e  b lo o d  w i th o u t  m a t e r i a l l y  a f f e c t ­
i n g  t h e r a t e  o f  e x c r e t i o n .
V ,H .,  a g e d  5 ,  was w arded  on J a n u a r y  2 7 t h , 1 8 9 8 ,  
s u f f e r i n g  f rom  v e ry  s e v e r e  u n c o m p l ic a te d  S c a r l e t  
F e v e r ,  s t a t e d  t o  be o f  6 days*  d u r a t i o n .  The p a ­
t i e n t  h a d  b een  a  w e a k l in g  from  b i r t h ,  and t h e r e  was 
a  p a s t  h i s t o r y  o f  r i c k e t s  and b r o n c h i t i s .  He was 
f a i r l y  w e l l  n o u r i s h e d ;  T h e re  was a  t y p i c a l  f a d i n g  
S c a r l a t i n a l  r a s h .  B o th  t o n s i l s  w ere  e n l a r g e d ,  a n d ,  
s e e n  a f t e r  s y r i n g i n g ,  t h e r e  was no e x u d a t i o n  upon  
t h e i r  s u r f a c e .  B o th  s i d e s  o f  th e  n e c k  w ere  g e n e r ­
a l l y  s w o l l e n .  T h e re  was a  d i s c h a r g e  from  th e  n o se  
and a l s o  l a c h r y m a t i o n .  F u r t h e r  e n q u i r y  e l i c i t e d  
t h e  f a c t  f rom  h i s  p a r e n t s  t h a t  t h e r e  w ere  u n - i s o l a t -  
ed  c a s e s  o f  M e a s le s  i n  th e  h o u se  from  w h ich  he was 
a d m i t t e d .  A n t i s e p t i c  t r e a t m e n t  was a d o p te d  w i t h  6 
m in im s o f  s p i r i t  o f  cam phor e v e ry  4 h o u r s ,  a n d ,  i n  
a c c o r d a n c e  w i th  th e  re c o m m e n d a tio n  o f  F o u r n i e r ,
1 ,5 0 0  u n i t s  o f  D i p h t h e r i a  a n t i t o x i n  w ere  a d m i n i s t e r ­
ed  on th e  g ro u n d  t h a t  t h e  p a t i e n t  was p r o b a b ly  d e ­
v e l o p i n g  t h e  a n g in o u s  ty p e  o f  S c a r l e t  F e v e r .  On t h e  
2 8 th  th e  d i s c h a r g e  from  t h e  n o se  was much i n c r e a s e d ,  
and  on t h e  2 9 th  a  m a c u la r  r a s h  a p p e a r e d  on t h e  f a c e ,  
body and  l i m b s .  T h is  r a p i d l y  f a d e d .  The d i s c h a r g e  
from  t h e  n o s e  c o n t i n u e d ,  c o n j u n c t i v i t i s  became m ark -
O U T L I N E - C H A R T  OF  V . H S  C A S E .
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e d ,  and  t h e  p a t i e n t  d e v e lo p e d  s l i g h t  b r o n c h i a l  c a ­
t a r r h .  N e v e r t h e l e s s  th e  t h r o a t  symptoms Im proved  
an d  t h e r e  was a  s te a d y  f a l l  I n  th e  t e m p e r a t u r e  from  
J a n u a ry  3 1 s t  u n t i l  F e b r u a ry  7 t h ,  The p a t i e n t ’s g e n ­
e r a l  c o n d i t i o n ,  d u r i n g  t h e  e a r l i e r  p a r t  o f  t h i s  p e r i ­
o d ,  a l t h o u g h  n o t  im m e d ia te ly  d a n g e r o u s ,  c a u s e d  c o n ­
s i d e r a b l e  a n x i e t y  a s  t o  th e  u l t i m a t e  r e s u l t .  H is  
p u l s e  was p o o r  a n d  a v e r a g e d  1 3 0 .  H is  r e s p i r a t i o n s  
w ere  o c c a s i o n a l l y  s h a l l o w  a n d  s i g h i n g  -  a  common 
f e a t u r e  o f  s e v e r e  s c a r l a t i n a l  c a s e s  w h ich  I  b e l i e v e  
t o  be d i r e c t l y  t o x i c .  Betw een J a n u a r y  3 0 th  an d  F e b ­
r u a r y  3 rd  t h e r e  was s l i g h t  M in d -w a n d e r in g ,  b u t  f r o #  
t h e  l a t t e r  d a t e  t h i s  symptom d i s a p p e a r e d  a n d  t h e r e  
was m arked  g e n e r a l  im p ro v e m e n t . No u ra e m ic  e le m e n t  
c o u l d  be d e t e c t e d .  H is  t e m p e r a t u r e  b e i n g  n o rm a l on 
th e  7lh a n d ,  i n  s p i t e  o f  s l i g h t  b r o n c h i a l  c a t a r r h ,  
h i s  g e n e r a l  s t a t e  s a t i s f a c t o r y  he was r e g a r d e d  a s  
o u t  o f  d a n g e r .  On th e  same e v e n i n g ,  h o w e v e r ,  he h a d  
r e c r u d e s c e n c e  o f  t h e  s o r e  t h r o a t  and  h i s  t e m p e r a t u r e  
b eg an  to  r i s e ,  b e in g  1 0 3 .8 °  ^ a h r .  on t h e  f o l l o w i n g  
d a y .  The g l a n d s  a t  t h e  a n g le  o f  h i s  jaw  became 
r a p i d l y  s w o l l e n  and  i t  was c o n s i d e r e d  t h a t  t h e  s e c o n ­
d a ry  i n v a s i o n  by p y o g e n ic  o rg a n is m s  was t a k i n g  p l a c e .
The p y r e x i a  was o f  t h e  o s c i l l a t o r y  t y p e .  Up t o  t h i s  
p o i n t  i t  had  b e e n  a  f e a t u r e  o f  t h e  c a s e  t h a t  t h e  p a ­
t i e n t  p a s s e d  s u f f i c i e n t  u r i n e  o f  a v e r a g e  s p e c i f i c  
g r a v i t y  t o  r e n d e r  t h e  i n c i d e n c e  o f  d a n g e ro u s  u ra e m ic  
symptoms u n l i k e l y  -  and  a l s o ,  p e r h a p s ,  t o  a c c o u n t  
f o r  h i s  h a v in g  s u r v i v e d  th e  s e v e r e  d i r e c t  s c a r l a t i n a l
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I n t o x i c a t i o n .  C u r i o u s l y ,  d u r i n g  th e  p r o g r e s s  o f  th e  
s e c o n d a ry  i n f e c t i o n  t h e  u r i n e ,  on t h e  w h o le ,  i n ­
c r e a s e d  i n  q u a n t i t y ,  r e a c h i n g  30 o u n c e s  on t h e  1 2 th  
and  t h i s  c o m p a r a t iv e ly  f r e e  e x c r e t i o n  c o n t i n u e d  
u n t i l  t h e  e n d ,  a l t h o u g h ,  d u r i n g  t h e  l a s t  few d a y s ,  
th e  amount c o u ld  n o t  be m e a s u re d .  I n  s p i t e  o f  v i ­
g o r o u s  a n t i s e p t i c  t r e a t m e n t  th e  g l a n d u l a r  in f lam m a­
t i o n  i n c r e a s e d ,  p u s  fo rm e d ,  and  was l i b e r a t e d  on 
t h e  1 6 t h .  I t  c o n t a i n e d  th e  s t r e p t o c o c c u s  p y o g e n e s .
On t h e  1 2 th  -  t h e  f o u r t h  day o f  th e  s e c o n d a ry  i n f e c ­
t i o n  th e  p a t i e n t  was n o te d  to  be d ro w sy ,  and  from  
t h i s  t im e  onw ard , s t u p o r ,  w h ich  I r e g a r d e d  a s  u r a e ­
m ic ,  g r a d u a l l y  became i n t e n s i f i e d .  On t h e  1 7 th  th e  
p u p i l s  w ere  c o n t r a c t e d ,  s i c k n e s s  s e t  i n ,  a n d  t h e  p a ­
t i e n t  d i e d  on t h e  e v e n in g  o f  t h e  1 8 t h .  F o r  t h e  l a s t  
two d a y s  h i s  b r e a t h i n g  was s e m i - s t e r t o r o u s .
Rem arks : -  A c c o rd in g  to  my v ie w  o f  t h i s  c a s e ,  
d e a t h  r e s u l t e d  from  th e  f e b r i l e  ty p e  o f  u r a e m ia  o v e r ­
shadow ing  th e  m ixed s p e c i f i c  i n t o x i c a t i o n .  The u r a e ­
m ia  was d e te r m in e d  by t h e  s e c o n d a ry  i n v a s i o n  by th e  
s t r e p t o c o c c u s  p y o g e n e s .  I f  t h i s  be c o r r e c t ,  th e  
u r a e m ia  was e n g e n d e re d  n o t w i t h s t a n d i n g  t h e  f a i r l y  
f r e e  e x c r e t i o n  o f  u r i n e .  The p a t i e n t ' s  c h a r t  i s  a p ­
p en d ed  an d  w i l l  h e lp  t o  eke o u t  th e  few d e t a i l s  w h ich  
h a v e  b e e n  g i v e n .
( 2 ) I n  a d d i t i o n  to  i n c r e a s i n g  th e  t o t a l  to x a e m ic  
e l e m e n t s ,  d i r e c t  an d  i n d i r e c t ,  s e c o n d a ry  i n f e c t i o n  m ay, 
ow ing t o  s u p e ra d d e d  p y r e x i a ,  v o m i t in g  o r  d i a r r h o e a ,  p r o -  
d u ce  a  r e d u c t i o n  i n  t h e  q u a n t i t y  o f  u r i n e  p a s s e d .
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L.W ., 6 y e a r s  o f  a g e ,  was a d m i t t e d  t o  P^-aist ow 
H o s p i t a l  on J a n u a ry  2 4 t h ,  1 8 9 6 ,  s u f f e r i n g  from  D ip h ­
t h e r i a .  T h e re  was n o t h i n g  n o te w o r th y  i n  th e  f a m i ly  
r e c o r d  o r  p a s t  h i s t o r y .  P a l l o r  was m arked  a n d  th e  
p a t i e n t  was v e ry  r e s t l e s s  b u t  n o t  d e l i r i o u s .  The 
p u l s e  was 1 2 4 ,  s m a l l  and f e e b l e ,  The h e a r t  and  
l u n g s  w ere n o r m a l . T h e re  was m arked  a l b u m i n u r i a .
B o th  t o n s i l s  w ere  c o v e r e d  w i th  t h i c k  w h i t e  membrane 
w hich  was a l s o  p r e s e n t  upon  th e  p a l a t e  on t h e  r i g h t  
s i d e .  T h e re  was s l i g h t  c e r v i c a l  a d e n i t i s  on th e  same 
s i d e .  A n t i s e p t i c  t r e a t m e n t  was a d o p te d  and 4 ,0 0 0  
u n i t s  o f  a n t i t o x i n  i n j e c t e d ,  w i th  a n o t h e r  1 , 0 0 0  on 
th e  f o l l o w i n g  d a y .  On th e  2 7 t h ,  t h e  c o n d i t i o n  o f  
th e  p h a ry n x  was u n c h a n g e d  a n d  th e  membrane p e r s i s t e d  
u n t i l  t h e  3 1 s t  when i t  r a p i d l y  becam e d i f f l u e n t .
The a l b u m l n d r i a  v a r i e d ,  a s  i s  u s u a l ,  from  day t o  
d a y ,  b u t  on th e  w h o le ,  t h e r e  was a n  i n c r e a s e  u n t i l  
J a n u a r y  3 1 s t  when th e  u r i n e  i s  d e s c r i b e d  a s  " l o a d e d " .
Prom t h i s  t im e  onw ard  t h e r e  was a  d e c r e a s e .  On F eb ­
r u a r y  2n d ,  t h e  q u a n t i t y  was s t i l l  "m a rk e d " ,  b u t  h ad  
f a l l e n  to  a  " f a i n t  t r a c e "  on th e  4 t h .  As r e g a r d s  
th e  am ount o f  u r i n e  p a s s e d  d a i l y ,  a  r e f e r e n c e  to  
t h e  c h a r t  w i l l  show t h a t  t h e  a v e r a g e  was a b o u t  h a l f  
a  p i n t  b e tw e e n  J a n u a ry  25 and  F e b r u a ry  5 th  -  s u f ­
f i c i e n t  t o  p e r m i t  a  h o p e f u l  b u t  v e ry  g u a rd e d  p r o g n o ­
s i s .  The a v e r a g e  o f  t h e  t e m p e r a t u r e  r e a c h e d  i t s  low­
e s t  p o i n t  on t h e  4 t h .  The p u l s e  was th e n  s t r o n g e r  
and  s l o w e r  t h a n  i t  had  b e e n ,  a l t h o u g h  s t i l l  v a r i a b l e .
At t h e  t im e  o f  a d m is s io n  t h e  p a t i e n t  was f a i r l y  a l e r t ,  
b u t  d u r in g  t h e  s u c c e e d i n g  week sh e  became g r a d u a l l y
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d u l l e r .  From J a n u a ry  3 1 s t  t h e r e  was im provem ent i n  
t h i s  r e s p e c t  a l s o ,  a n d  by t h e  3 r d  o f  F e b r u a r y  she  
was much b r i g h t e r  and  to o k  a n  i n t e r e s t  i n  h e r  s u r ­
r o u n d i n g s .  A l th o u g h  s t i l l  p a l e ,  she  h ad  l o s t  t h e  
e a r t h y  t i n g e  w h ich  was n o te d  a t  t h e  o u t s e t .  On t h e  
4 t h  o f  F e b r u a r y ,  t h e r e f o r e ,  she  was i n  e v e r y  way a t  
h e r  b e s t  and  a p p a r e n t l y  on a  f a i r  way t o  r e c o v e r y .
On t h a t  day sh e  p a s s e d  e i g h t  o u n c e s  o f  u r i n e .  I n  
t h e  e v e n in g  she  c o m p la in e d  o f  p a i n  and  t e n d e r n e s s  
on e a c h  s i d e  o f  h e r  n e c k .  S l i g h t  s w e l l i n g  was f o u n d ,  
due t o  i n f l a m m a t io n  o f  th e  g l a n d s  and a p p a r e n t l y  
a l s o  o f  t h e  a d j a c e n t  t i s s u e s .  Soon t h e r e  was g r e a t
e n l a r g e m e n t .  A t h i n  p u r u l e n t  e x u d a t i o n  c o v e r e d  t h e
Gn tk< 6 ^ 1
f a u c e s  and th e  b r e a t h  was v e ry  f o e t i d .   ^ W i th in  a  
few  h o u r s ^ t h e  t e m p e r a t u r e  r e a c h e d  1 0 5 .2 ^ P a h r .  A l ­
th o u g h  t h e  p a t i e n t  had  p r e v i o u s l y  t o  be f e d  v e ry  
c a r e f u l l y  w i th  o v e r -Z y m in is e d  m i l k ,  t h e r e  h ad  b e e n  
no a c t u a l  s i c k n e s s .  She now v o m ite d  f r e q u e n t l y ,  
t h i s  b e in g  th e  " e a r l y  s i c k n e s s "  a s s o c i a t e d  w i t h  t h e  
o n s e t  o f  th e  s e c o n d a ry  i n f e c t i o n  and  n o t  a t  t h e  o u t ­
s e t ,  a t  l e a s t ,  u ra e m ic  i n  o r i g i n  -  a l t h o u g h  i t s  e f ­
f e c t  on t h e  r e n a l  e x c r e t i o n  w ould  be  t h e  same a s  
t h a t  o f  t h e  l a t t e r  fo rm  o f  s i c k n e s s .  On t h e  6 t h  sh e  
h ad  a  m o t io n  w i t h  o n ly  a  t r a c e  o f  u r i n e ,  on t h e  7 th  
and 8 t h  sh e  p a s s e d  none a t  a l l ,  and d i e d  a t  7 .4 0  
a .m .  on t h e  9 t h .  D u r in g  th e  l a s t  two d a y s  t h e r e  
was s t u p o r ,  a lm o s t  am o u n tin g  t o  coma, w i t h  d i s t i n c t  
m u s c u la r  t r e m o r s .
R em ark s :  -  O l i g u r i a  i s ,  o f  c o u r s e ,  s p e c i a l l y
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common and  d a n g e r o u s ,  i n  D i p h t h e r i a  c a s e s ,  and  n o t  
uncommonly s u p e rv e n e s  a f t e r  t h e  p h a r y n g e a l  l e s i o n  
shows s i g n s  o f  im p ro v em en t.  Such o l i g u r i a  o f t e n  -  
p r o b a b ly  more f r e q u e n t l y  t h a n  i s  g e n e r a l l y  r e c o g ­
n i s e d  -  e v e n t u a t e s  i n  s u p p r e s s i o n ,  and  i t  m ig h t  be 
h e l d  t h a t  t h e  above c a s e  was t o  be e x p l a i n e d  i n  t h i s  
w ay ^ th e  s e c o n d a ry  i n f e c t i o n  h a v in g  no p a r t ,  o r  a  
v e r y  m in o r  o n e ,  i n  t h e  f a t a l  r e s u l t .  As shown i n  
t h e  t a b l e  on page  2 2 . ,  h o w e v e r ,  D i p h t h e r i t i c  o l i ­
g u r i a  d o e s  n o t  s u p e rv e n e  a b r u p t l y . I n  my o p in io n  
d e a t h  was b ro u g h t  a b o u t  by t h e  a c c u m u la t i o n  o f  d i r e c t  
and  i n d i r e c t  p o i s o n s  i n  t h e  b l o o d ,  t h e r e  b e in g  i n ­
c r e a s e d  p r o d u c t i o n  on th e  one hand  and  e n t i r e  c e s ­
s a t i o n  o f  e x c r e t i o n  on t h e  o t h e r  -  t h e  a d v e r s e  ch an g e  
i n  t h e  c a s e  b e in g  w h o l ly  due t o  t h e  s e c o n d a ry  i n f e c ­
t i o n .
(3) S e c o n d a ry  i n f e c t i o n  may, i n  v i r t u e  o f  i t s  own 
d i r e c t  t o x i c  e f f e c t ,  a n d  a p a r t  from  t h e  p a t i e n t ' s  p r e y io f i s  
s t a t e ,  c a u s e  d e a t h ;  o r  i t s  t o x i c  i n f l u e n c e  may d e t e r m in e  
a  f a t a l  i s s u e  when, owing t o  t h e  p r im a r y  d i s e a s e ,  a  c r i -  
t i c a l  c o n d i t i o n  a l r eady e x i s t s .
I n n u m e ra b le  ex a m p le s  o f  d i r e c t  s e c o n d a ry  i n ­
t o x i c a t i o n  m ig h t  be g i v e n .  The b e s t  i s  a f f o r d e d  by 
D i p h t h e r i a  c o m p l i c a t i o n  S c a r l e t  F e v e r  -  a  v e ry  com­
mon and  f a t a l  c o m b in a t io n .
The g e n e r a l  p r e j u d i c i a l  e f f e c t s  o f  s e c o n d a ry  i n f e c t i o n  
t h e n ,  a r e  m a in ly  i n  t h e  n a t u r e  o f  a n  a g g r a v a t i o n  o f  t h e
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p r im a r y  to x a e m ia  and  o f  t h e  c o n d i t i o n s  w h ich  t e n d  t o  
m a i n t a i n  i t .  The im p o r ta n c e  o f  su c h  i n f e c t i o n s  d e p e n d s  
u pon  th e  f a c t  t h a t  th e y  a r e  s e c o n d a r y .  As p r im a r y  o n es  
th ey  w o u ld ,  i n  th e  m a j o r i t y  o f  c a s e s ,  be t r i v i a l  a f f e c ­
t i o n s ;  b u t ,  a s  an  a d d i t i o n a l  w e ig h t  a g a i n s t  r e c o v e r y  
from  o t h e r  a c u t e  z y m o tic  d i s e a s e s  th e y  f r e q u e n t l y  s t r i k e  
th e  b a l a n c e  i n  f a v o u r  o f  d e a t h .
so
THE GENERAL TREATMENT OF SECONDARY INFECTION,
PREVENTIVE AND CURATIVE.
I t  i s  d i f f i c u l t  t o  o v e r e s t i m a t e  th e  v a l u e  o f  p r o p h y ­
l a x i s  i n  r e l a t i o n  t o  s e c o n d a ry  i n f e c t i o n  and when th e  
c o n s e q u e n c e s  i n v o lv e d  r e c e i v e  w id e r  r e c o g n i t i o n ,  no d o u b t  
a  more th o ro u g h  sy s te m  o f  p r e v e n t i o n  w i l l  r e s u l t ,  W i th è u t  
s u g g e s t i n g  a  s t r i c t  p a r a l l e l  i t  may be p o i n t e d  o u t  t h a t  
t h e  e l a b o r a t e  p r e c a u t i o n s  t a k e n  a g a i n s t  t h e  i n f e c t i o n  o f  
s u r g i c a l  wounds h a s  %ad o n ly  a  s l i g h t  i n f l u e n c e  on th e  
t r e a t m e n t  o f  a c u t e  i n f e c t i o u s  d i s e a s e s  i n  w h ich  p r e d i s ­
p o s i t i o n  to  s e c o n d a ry  i n f e c t i o n  i s  o f t e n  a s s o c i a t e d  w i t h  
t h e  p r e s e n c e  o f  a  s u i t a b l e  l e s i o n .
In  s e e k i n g  f o r  a  r a t i o n a l  p r o p h y l a c t i c  sy s tem  o f  
t r e a t m e n t  i t  i s  n e c e s s a r y  t o  k e e p  i n  mind th e  v a r i o u s  
f a c t o r s  f a v o u r i n g  and  i n d u c in g  s e c o n d a ry  i n f e c t i o n .  T h ese  
w i l l  now be d e a l t  w i th  i n  th e  o r d e r  i n  w h ich  th e y  h av e  
b e e n  a l r e a d y  c o n s i d e r e d .
As n a t u r a l  and age  s u s c e p t i b i l i t y  c a n n o t  be i n f l u ­
e n c e d  t h e i r  e x i s t e n c e  s h o u ld  c a l l  s p e c i a l  a t t e n t i o n  t o  
th e  means a v a i l a b l e  f o r  p r e v e n t i n g  th e  a d v e n t  o f  s e c o n ­
d a ry  m i c r o - o r g a n i s m s .
I n  s o  f a r  a s  d e p r e s s i o n  due  to  t h e  p r im a ry  d i s e a s e  
i s  a  m ain  p r e d i s p o s i n g  f a c t o r ,  i t s  t r e a t m e n t  b e a r s  on t h e  
p r e v e n t i o n  o f  s e c o n d a ry  i n f e c t i o n .  The p o i n t  o f  c h i e f  
im p o r ta n c e  i n  t h i s  r e l a t i o n  i s  t h e  f e e d i n g  o f  t h e  p a ­
t i e n t .  O b s e r v a t i o n s  w h ich  I  h a v e  made b e f o r e  a n d  a f t e r  
t h e  a d o p t i o n  o f  an  im proved  h o s p i t a l  d i e t a r y  show beyond
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d o u b t  t h a t  u n d e r - f e e d i n g  i s  h i g h l y  f a v o u r a b l e  to  s e c o n ­
d a ry  i n f e c t i o n .  I f  E n t e r i c  F e v e r  be  e x c e p t e d ,  I  am o f  
t h e  o p i n i o n  t h a t  l i b e r a l  and  o f t e n  o v e r - f e e d i n g  i s  i n d i ­
c a t e d  i n  f e v e r  c a s e s .  I t  i s  n o t  p o s s i b l e  to  d e a l  h e r e  a t  
l e n g t h  w i t h  t h e  q u e s t i o n  o f  d i e t i n g  and  f e e d i n g  f e v e r  p a ­
t i e n t s .  I  s h o u ld  l i k e ,  h o w e v e r ,  t o  e m p h a s iz e  t h e  g r e a t  
v a l u e  o f  th e  n a s a l  t u b e .  I n  a lm o s t  e v e r y  s e v e r e  c a s e  o f  
f e v e r  t h e r e  i s  a  p e r i o d  when f e e d i n g  i s  d i f f i c u l t  o r  im­
p o s s i b l e ,  ow ing  t o  r e f u s a l  o r  d y s p h a g i a .  I n  su c h  c i r c u m ­
s t a n c e s  th e  n a s a l  tu b e  p r o v i d e s  an  e a sy  m ethod  o f  adm in ­
i s t r a t i o n  w hich  i s  to o  o f t e n  -  e v en  i n  h o s p i t a l  -  a d o p te d  
o n ly  a s  a  l a s t  r e s o u r c e .  From th e  h i s t o r y  and  c o n d i t i o n  
o f  a  l a r g e  num ber o f  " l a t e "  c a s e s  s e n t  i n t o  h o s p i t a l ,  I 
h av e  no h e s i t a t i o n  i n  e x p r e s s i n g  a  c o n v i c t i o n  t h a t  t h e  
m o r t a l i t y  due t o  z y m o tic  d i s e a s e s ,  e s p e c i a l l y  among y o u n g  
c h i l d r e n ,  w ould be m a t e r i a l l y  d im in i s h e d  i f  n a s a l  f e e d i n g  
w ere  g e n e r a l l y  a d o p te d  i n  p r i v a t e  p r a c t i c e .  The n a s a l  
tu b e  a l s o  p r o v i d e s  th e  m eans f o r  t h e  f o r c e d  a d m i n i s t r a ­
t i o n  o f  w a te r  i n  c a s e s  o f  o l i g u r i a .  " E a r l y "vom it i n g  
w h ich  a lm o s t  i n v a r i a b l y  d i s a p p e a r s  when th e  a c u t e  s t a g e  
i s  r e a c h e d  i s  o n ly  o f  s l i g h t  p r o g n o s t i c  s i g n i f i c a n c e  an d  
i t s  d i e t e t i c  t r e a t m e n t  i s  t h e r e f o r e  n o t  so i m p o r t a n t  a s  
t h a t  o f  th e  " l a t e "  fo rm , w h ich  i s  a  u ra e m ic  symptom. The 
l a t t e r  may w e l l  be r e g a r d e d  w i t h  a p p r e h e n s i o n  s i n c e ,  a s  
p r e v i o u s l y  e x p l a i n e d ,  i t  a g g r a v a t e s  t h e  v e ry  c o n d i t i o n  o f  
i n t o x i c a t i o n  t o  w h ich  i t  owes i t s  o r i g i n .  The m ethod  o f  
t r e a t m e n t  a d o p te d  i n  my w ard s  i s  a s  f o l l o w s :  When a  p a ­
t i e n t  h a s  r e j e c t e d  a  f e e d  o f  o v e r - z y m in i s e d  m i l k ,  t h e  
n e x t  one i s  r e p l a c e d  by w a t e r  g iv e n  by m outh o r  n a s a l
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tu b e  a c c o r d i n g  to  c i r c u m s t a n c e s  . The f o l l o w i n g  f e e d  a l s o  
c o n s i s t s  o f  w a t e r  w i t h  two d rachm s o f  th e  p r e - d i g e s t e d  
m i l k  a d d e d ,  and t h i s  q u a n t i t y  i s  d o u b le d  i n  e a c h  s u c c e s ­
s i v e  f e e d  u n t i l  t h e  p a t i e n t  i s  once more t a k i n g  p u r e  m i l k .
I t  i s  e n c o u r a g in g  t o  f i n d  t h a t  i n  a  l a r g e  p r o p o r t i o n  o f  
c a s e s  t h e  o v e r  z y m in is e d  m i lk  c o n t i n u e s  to  b e  t o l e r a t e d .
I n  o t h e r s ,  h o w e v e r ,  a  d e g r e e  o f  c o n c e n t r a t i o n  i s  a t t a i n ­
ed  beyond w hich  i t  i s  n o t  s a f e  to  g o .  Veiy r a r e l y  e v en  
w a t e r  i s  n o t  r e t a i n e d ,  and enem as , g iv e n  by t h e  gravita-%  
t i o n  m eth o d , have  t o  be s u b s t i t u t e d .  The p r i n c i p l e  u n ­
d e r l y i n g  t h i s  t r e a t m e n t  i s  t o  m a i n t a i n  th e  w a te r - s u p p ly  
to  th e  k id n e jrs  ev en  a t  th e  e x p e n s e  o f  n o u r i s h m e n t .  When, 
h o w e v e r ,  th e  q u a n t i t y  o f  m i lk  t a k e n  by t h e  mouth f a l l s  
b e lo w  a  c e r t a i n  minimum ( u s u a l l y  f i v e  o u n ces  e v e r y  two 
h o u r s  f o r  an  a d u l t )  a  h a r d  z y m in is e d  m eat s u p p o s i t a r y  i s  
g i v e n  s i x  h o u r l y .  T h i s  s u p p o s i t a r y ,  i n  my o p i n i o n ,  p r o ­
v i d e s  by f a r  t h e  b e s t  means o f  r e c t a l  f e e d i n g ,  so l o n g  
a s  a  s u f f i c i e n t  q u a n t i t y  o f  w a t e r  i s  t a k e n .
From th e  s t a t e m e n t  a l r e a d y  made a s  t o  t h e  p r o b a b l e  
d e t e r r e n t  e f f e c t  o f  p y r e x i a  on i n f e c t i o n ,  i t  m ig h t  be 
e x p e c t e d  t h a t  t h e  a n t i p y r e t i c  m ethod  w ould  b e  a s s o c i a t e d  
w i t h  an  i n c r e a s e d  i n c i d e n c e  o f  s e c o i d a r y  c o m p l i c a t i o n s .  
R e l i a b l e  e v id e n c e  on t h i s  p o i n t  i s  w a n t i n g .
The a n t i p y r e t i c  t r e a t m e n t  i s  se ldom  so e f f e c ­
t i v e  a s  t o  d e s e r v e  i t s  nam e. As t h e  r e s u l t  o f  t h e  
b a t h  t r e a t m e n t  i n  6 ,0 0 0  c a s e s  o f  E n t e r i c  F e v e r  t h e  
a v e r a g e  r e d u c t i o n  i n  t e m p e r a t u r e  h a s  been  g i v e n  a s  
h a l f  a  d e g r e e .  C e n t . ( B o i e h a r d ) . N e v e r t h e l e s s ,  t h e  
f r e q u e n c y  o f  s e c o n d a ry  c o m p l i c a t i o n s  i s  s t a t e d  to
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be d i m i n i s h e d .  I f  su c h  be t h e  c a s e ,  i t  i s  p o s s i b l e  
t h a t  th e  im proved  g e n e r a l  c o n d i t i o n  o f  t h e  p a t i e n t s  
h a s  g r e a t e r  p r o t e c t i v e  p o te n c y  t h a n  t h e  h i g h e r  tem^ 
p e r a t u r e .
The a d v a n ta g e  o f  p r o t e c t i n g  p a t i e n t s  a g a i n s t  c h i l l ,  
e s p e c i a l l y  i n  t h e  c a s e  o f  f e v e r s  w h ich  p r e d i s p o s e  t o  s e ­
c o n d a ry  r e s p i r a t o r y  c o m p l i c a t i o n s ,  i s  beyond  q u e s t i o n .
So f a r  a s  s e c o n d a ry  i n f e c t i o n s  a r e  c o n c e r n e d  th e  
p r o p h y l a c t i c  u s e  o f  b a c t e r i c i d a l  serum  c a n n o t  be r e g a r d e d  
a s  more th a n  a  p o s s i b i l i t y  o f  th e  f u t u r e 4
To s e c u r e  t h e  p a t i e n t ,  when p o s s i b l e ,  a g a i n s t  th e  
a d v e n t  o f  s e c o n d a ry  m ic r o - o r g a n i s m s  i s  c l e a r l y  a  p o i n t  
o f  g r e a t e r  p r a c t i c a l  w e ig h t  th a n  t o  com bat s u s c e p t i b i l i t y .
I t  i s  a  m ethod w h ic h ,  i n  s p i t e  o f  i t s  l i m i t a t i o n s ,  d e ­
s e r v e s  w id e r  a c c e p t a n c e .  I t  h a s  t o  be a d m i t t e d  t h a t  some 
o f  th e  m ic r o - o r g a n i s m s  a r e  commonly fo u n d  t o  be p r e s e n t  
i n  h e a l t h .  C l i n i c a l  e x p e r i e n c e ,  h o w e v e r ,  shows t h a t  s e ­
c o n d a ry  i n f e c t i o n  r a r e l y  o c c u r s  u n t i l  th e y  a r e  r e - e n f o r c e d  
from  a n  a d v e n t i t i o u s  s o u r c e .  P o s s i b l y ,  a s  e l s e w h e r e  
s u g g e s t e d ,  th e y  a r e  o f  an  a t t e n u a t e d  s t r a i n  o r  p r e s e n t  
i n  i n s u f f i c i e n t  n u m b e rs .
T h u s ,  s t r e p t o c o c c i  may be  fo u n d  i n  t h e  o r d i n a r y  
s o r e  t h r o a t  o f  S c a r l e t  F e v e r ,  b u t  t h e  c a s e  r e m a in s  i 
s im p le  u n t i l  t h e  p a t i e n t  i s  b r o u g h t  i n  c o n t a c t  w i t h  
a n o t h e r  s u f f e r i n g  from  t h e  a n g in o u s  ty p e  o f  th e  
d i s e a s e .
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I s o l a t i o n ,  em ployed t o  p r o t e c t  o t h e r s  from  t h e  p r i ­
mary p r o t e c t i o n  a l s o  s a f e g u a r d s  t h e  p a t i e n t  i n  some d e g r e e  
a g a i n s t  l o c a l i s e d  i n f e c t i o n s ,  a n d j  i n  p a r t i c u l a r , a g a i n s t  
o t h e r  d i s e a s e s  w h ich  a r e  u s u a l l y  p r i m a r y .  N e v e r t h e l e s s ,  
h o s p i t a l  p r a c t i c e  i n d i c a t e s  t h a t  "m ixed" c a s e s  m ust be 
e x c e e d i n g l y  common, e s p e c i a l l y  among t h e  p o o r .  T h is  w i l l  
no d o u b t  become i n c r e a s i n g l y  a p p a r e n t  a s  d i a g n o s t i c  me­
th o d s  im p ro v e ,  and  i t  w i l l  be fo u n d  t h a t  many o f  t h e  s e ­
c o n d a ry  r a s h e s  now r e g a r d e d  a s  an o m alo u s  m a n i f e s t a t i o n s  
o f  th e  p r im a r y  d i s e a s e  a r e  r e a l l y  t h e  outcom e o f  f r e s h  
i n f e c t i o n .  The f r e q u e n t  o c c u r r e n c e  o f  m ixed c a s e s  among 
t h e  p o o r  i s  p a r t l y  e x p l a i n e d  by th e  f a c t  t h a t  i s o l a t i o n  
a t  home c a n n o t  be more t h a n  n o m in a l .  The v a l u e  o f  i s o l a ­
t i o n  t o  t h e  p a t i e n t  d e p e n d s  on a  r e c o g n i t i o n  o f  i t s  n e ­
c e s s i t y .  So lo n g  a s  th e  o n ly  end  i n  v ie w  i s  t o  p r e v e n t  
t h e  s p r e a d  o f  i n f e c t i o n  from  h im , t h e r e  w i l l  a lw a y s  be  
t h e  d a n g e r  o f  i t s  s p r e a d i n g  t o  h im .
I n  a d d i t i o n  to  g e n e r a l  i s o l a t i o n  th e  p a t i e n t  s h o u ld  
be p r o t e c t e d  a g a i n s t  d i r t - b o r n e  b a c t e r i a  -  e s p e c i a l l y  
p y o g e n i c .  I n  s d r g e r y  t h e  im p o r t a n t  i n f l u e n c e  o f  a b s o l u t e  
c l e a n l i n e s s  i n  t h i s  r e g a r d  u n d e r l i e s  a l l  t r e a t m e n t .  T h e re  
i s  s t i l l  room , h o w e v e r ,  f o r  i t s  more th o ro u g h  a p p l i c a t i o n  
a s  a  t h e r a p e u t i c  -  a s  a g a i n s t  a  m ere h y g i e n i c  -  m e d ic a l  
m e th o d .  I n  t h e  homes o f  th e  r i c h e r  c l a s s e s ,  no d o u b t ,  
t h e  h y g i e n i c  c o n d i t i o n s  o f t e n  a p p r o a c h  t h e r a p e u t i c  r e ­
q u i r e m e n t s ,  b u t  among th e  p o o r  t h e  s u r r o u n d i n g s  a r e  com­
m only su ch  a s  t o  p ro v o k e  s e c o n d a ry  i n f e c t i o n .  I t  i s  by 
no  means uncommon f o r  th e  c h i l d r e n  o f  t h e  l a t t e r  t o  u s e ,  
a s  a d d i t i o n a l  b e d - e l o t h e s ,  g a r a ie n ts  w h ic h ,  from  b e in g
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w orn i n  d i r t y  s u r r o u n d i n g s ,  a r e  im p re g n a te d  w i t h  o r g a n ic  
f i l t h .  Cam i t  be w ondered  t h a t  c h i l d r e n  %ying i l l  o f  i 
m e a s le s  i n  s u c h  c i r c u m s t a n c e s  d i e  i n  l a r g e  num bers from  
b ro n c h o -p n e u m o n ic  c o m p l i c a t i o n s ?  C o u n s e l  o f  p e r f e c t i o n ,  
w o u ld ,  o f  c o u r s e ,  be a b s u r d  where th e  o b s t a c l e s  a r e  so  
g r e a t ;  b u t ,  i n  a d d i t i o n  to  th e  re m o v a l  o f  a l l  u n n e c e s s a r y  
f a b r i c s  from  th e  s i c k  room i t  w ould s u r e l y  n o t  be to o  much 
t o  i n s i s t  t h a t  t h e  p a t i e n t ’ s b e d - c l o t h e s  ( i n c l u d i n g  th e  
b l a n k e t s  w h ich  a r e  n o t  u s u a l l y  t r e a t e d  i n  t h i s  way) 
s h o u ld  n o t  o n ly  be w ash ed ,  b u t  b o i l e d ,  b e f o r e  b e in g  u s e d  
by him an d  t h a t  th e  a t t e n d a n t  s h o u ld  pay s p e c i a l  r e g a r d  
t o  p e r s o n a l  and g e n e r a l  c l e a n l i n e s s .
In  h o s p i t a l  t h e  s o u r c e  o f  i n f e c t i o n  l i e s  i n  a n o t h e r  
d i r e c t i o n .  A c o n s i d e r a b l e  p r o p o r t i o n  o f  t h e  e a s e s  a d ­
m i t t e d  -  e s p e c i a l l y  from  p o o r  n e ig h b o u rh o o d s  -  h av e  b e e n  
k e p t  a t  home u n t i l  s e r i o u s  s e c o n d a ry  symptoms h av e  a r i s e n .
The re m o v a l  o f  t h e s e  " l a t e "  c a s e s  i s  d e p r e c a t e d  by h o s ­
p i t a l  m a n ag e rs  on t h e  g ro u n d s  t h a t  t h e  p a t i e n t ’ s  c o n d i ­
t i o n  i s  o f t e n  a l r e a d y  beyond  t r e a t m e n t  so t h a t  he  i s  
u s e l e s s l y  s u b j e c t e d  to  a  j o u r n e y  w h ich  m ust be t r y i n g  
u n d e r  t h e  m ost f a v o u r a b l e  c o n d i t i o n s  v h i l e  t h e  h o s p i t a l  
d e a t h - r a t e  i s  a d v e r s e l y  a f f e c t e d .  I t  i s  a r g u e d  -  and  t h e  
c o n t e n t i o n  i s  i n  k e e p in g  w i t h  th e  v ie w s  I  am a d v o c a t i n g  - 
t h a t  by e a r l i e r  re m o v a l  t h e  g r a v e  s e c o n d a ry  f e a t u r e s  o f  
s u c h  c a s e s  w o u ld  be o b v i a t e d .
T h e re  i s  a n  a s p e c t  o f  t h e  q u e s t i o n ,  h o w e v e r ,  w h ich  T 
b e l i e v e  n o t  t o  be g e n e r a l l y  a p p r e h e n d e d ,  a l t h o u g h  th e  
w e i g h t i e s t  o b j e c t i o n  t o  i n d i s c r i m i n a t e  r e m o v a ls  t u r n s  upon  
i t  -  and  t h a t  i s  th e  d a n g e r  o f  s e c o n d a ry  i n f e c t i o n  t o
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w hich  c a s e s  a l r e a d y  i n  h o s p i t a l  a r e  s u b j e c t e d .  When a  
p a t i e n t  i s  s u f f e r i n g  from  m ixed  i n f e c t i o n  o f  two p r im a r y  
d i s e a s e s ,  such  a s  S c a r l e t  F e v e r  a n d  D i p h t h e r i a ,  p r e v i o u s  
n o t i c e  i s  so m etim es  g iv e n  and  s p e c i a l  a r r a n g e m e n t s  a r e  
a c c o r d i n g l y  made f o r  i s o l a t i o n ;  o r ,  f a i l i n g  su c h  n o t i c e ,  
t h e  d i a g n o s i s  i s  made on a d m i s s i o n .  I n  many l a t e  c a s e s ,  
h o w e v e r ,  t h e  s t a g e  when a  c e r t a i n  d i a g n o s i s  m ig h t  have  
b e e n  p o s s i b l e  h a s  p a s s e d  and  t h e  p a t i e n t  i s  p l a c e d  among 
t h o s e  t o  whom he i s  i n f e c t i o u s  a s  r e g a r d s  one o f  t h e  d i ­
s e a s e s  from  w hich  he  i s  s u f f e r i n g .  A g a in ,  s l i g h t  s e c o n ­
d a r y  f e b r i l e  a t t a c k s  a r e  o f t e n  n o t  g e n u in e  r e c r u d e s c e n c e s  
b u t  s u p e ra d d e d  a f f e c t i o n s .  I n  t h e s e  two ways f o r e i g n  i n ­
f e c t i o n s  a r e  f r e q u e n t l y  i n t r o d u c e d  i n t o  f e v e r  w ard s  by 
l a t e  c a s e s , a n d  h e r e i n ,  no d o u b t ,  l i e s  th e  e x p l a n a t i o n  o f  
th e  o u t b r e a k s  o f  D i p h t h e r i a  among S c a r l e t  F e v e r  p a t i e n t s ,w h ic h  
i n  c e r t a i n  l a r g e  h o s p i t a l s ,  was t h e  c a u s e  o f  c o n s i d e r a b l e  
m o r t a l i t y  b e f o r e  ^fee- b a c t e r i o l o g i c a l  d i a g n o s i s  an d  s e r o -  
p a th y  came i n t o  v o g u e .  The fo rm s  o f  s e c o n d a ry  i n f e c t i o n ,  
h o w e v e r ,  t o  w hich  I w ou ld  l i k e  t o  d raw  s p e c i a l  a t t e n t i o n  
a r e  t h o s e  due to  p y o g e n ic  o r g a n i s m s ,  b e c a u s e  t h e i r  i n f e c ­
t i o n s  n a t u r e  i s  r a r e l y  a c c e p t e d  i n  p r a c t i c e .  I n  s a y ,  a n  
a c u t e  S c a r l e t  F e v e r  w ard  t h e r e  a r e  a lm o s t  i n v a r i a b l y  a  
num ber o f  s o - c a l l e d  " s e p t i c "  c a s e s ,  a d m i t t e d  a s  s u c h  o r  
r e s u l t i n g  from  s e c o n d a ry  i n f e c t i o n  a c q u i r e d  i n  h o s p i t a l .
I t  m ust be w i t h i n  t h e  e x p e r i e n c e  o f  the  m e d ic a l  s t a f f  o f  
m ost l a r g e  f e v e r  h o s p i t a l s  t h a t  a  c o n s i d e r a b l e  p r o p o r t i o n  
o f  m i ld  s c a r l a t i n a l  c a s e s ,  a d m i t t e d  i n  a  c o n d i t i o n  w h ich  
s h o u ld  make u n i n t e r r u p t e d  r e c o v e r y  a  m a t t e r  o f  r e a s o n a b l e  
c e r t a i n t y ,  d e v e lo p  an  a n g in o u s  ty p e  o f  th e  d i s e a s e  o r
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su c h  c o m p l i c a t i o n s  a s  o t i t i s  c o n j u n c t i v i t i s ,  a d e n i t i s ,  
a b s c e s s e s ,  and  u l c e r s  -  and  t h i s  u n d e r  f a v o u r a b l e  con ­
d i t i o n s  a s  r e g a r d s  v e n t i l a t i o n ,  d i e t  and  n u r s i n g .  T hese  
r e s u l t s  o f  i n d i s c r i m i n a t e  s e g r e g a t i o n  e s q ) l a in ,  i n  p a r t ,  
t h e  r e a s o n  why th e  a v e r a g e  p e r i o d  o f  i s o l a t i o n  i s  so  much 
l o n g e r  i n  h o s p i t a l  t h a n  a t  home. The v e x e d  q u e s t i o n  o f  
w hat t h e i r  f r i e n d s  r e g a r d  a s  th e  e x c e s s i v e l y  p r o lo n g e d  
d e t e n t i o n  o f  S c a r l e t  F e v e r  p a t i e n t s  i n  h o s p i t a l  i s  one  
w h ich  h a s  r e c e i v e d  much a t t e n t i o n  d u r in g  t h e  l a s t  few 
y e a r s ,  and t h e r e  i s  l i t t l e  d o u b t  t h a t  t h e  c l i n i c a l  f a c t s  
c o n n e c te d  w i th  many c a s e s  i n  w hich  p a r e n t s  h o l d i n g  th e  
" s i x  w e e k s • t h e o r y "  assum e a  c r i t i c a l  a t t i t u d e  a r e  o f  a  
k in d  m i l i t a t i n g  a g a i n s t  th e  p r e s e n t  sy s te m  o f  i s o l a t i o h .
As b e f o r e  e x p l a i n e d ,  r e m o v a l  t o  h o s p i t a l  b e f o r e  s e c o n d a ry  
c o m p l i c a t i o n s  h a v e  t im e  to  d e v e lo p  i s  t h e  fu n d a m e n ta l  
re m e d y .  When, h o w e v e r ,  a  s e c o n d a r i l y  i n f e c t e d  c a s e  h a s  
t o  be a d m i t t e d  o r  o c c u r s  i n  t h e  w ard s  I  am o f  o p i n i o n  t h a t  
i t  s h o u ld  be s e g r e g a t e d  w i t h  o t h e r  s i m i l a r  o n e s  . I  f u l l y  
a p p r e c i a t e  t h a t  su c h  a  sy s te m  in v o l v e s  g r e a t e r  a d m i n i s t r a ­
t i v e  c o m p le x i ty  and  an  i n c r e a s e d  c o s t  i n  h o s p i t a l  c o n s t r u c ­
t i o n ;  b u t ,  so f a r  a s  e x p e n s e  i s  c o n c e r n e d  i t  a p p e a r s  
h i g h l y  p r o b a b le  t h a t  th e  p u b l i c  w i l l  s a n c t i o n  i t ,  i f , i n ­
deed , p u b l i c  o p i n i o n  i s  n o t  t h e  means o f  f o r c i n g  th e  
q u e s t i o n  t o  t h e  f r o n t .
I n  r e g a r d  t o  p r o p h y l a x i s  i t  r e m a in s  to  n o te  t h a t  a n ­
t i s e p t i c s ,  when a p p l i e d  t o  th e  p r im a ry  l o c a l  l e s i o n ,  h av e  
a  d i s t i n c t  v a l u e .  Lennox Browne m a i n t a i n s  t h a t  a n  a n t i ­
s e p t i c  g a r g l e  p r o t e c t s  a g a i p s t  d i p h t h e r i a  and e x p e r i e n c e
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shows t h a t  s i m i l a r  t r e a t m e n t  d i s c o u r a g e s  s e c o n d a ry  i n ­
f e c t i o n s  g e n e r a l l y .  F o r  t h i s  r e a s o n  l o c a l  a n t i s e p t i c s  
s h o u l d  n o t  be d i s c o n t i n u e d  when th e  p r im a r y  c o n d i t i o n  no 
l o n g e r  i n d i c a t e s  t h e i r  u s e ,  b u t  s h o u ld  be a p p l i e d  a t  l e s s  
f r e q u e n t  i n t e r v a l s  u n t i l  t h e  p o s s i b i l i t y  o f  s e c o n d a ry  
i n v a s i o n  h a s  p a s s e d .  When t h e  p r im a ry  l e s i o n  i s  w i t h i n  
r e a c h  o f  a  s t r e a m  o f  w a t e r ,  a s  i s  t h e  c a s e  w i th  t h e  mu­
c o u s  membrane o f  t h e  n o se  and  p h a ry n x ,  f r e q u e n t  s y r i n g i n g  
w i t h  an  a n t i s e p t i c  s o l u t i o n  su ch  a s  B o r a c i c  L o t i o n  n o t  
o n ly  f u l f i l s  t h e  above  m e n t io n e d  r e q u i r e m e n t ÿ b u t  f o r c i b l y  
d i s l o d g e s  m ic r o - o r g a n i s m s  and t h u s  h i n d e r s  i n f e c t i o n .  The 
a d m i n i s t r a t i o n  o f  i n t e s t i n a l  a n t i s e p t i c s ,  i n  s o  f a r  a s  i t  
d i s c o u r a g e s  s e c o n d a ry  i n v a s i o n  by way o f  t h e  u l c e r s  o f  
E n t e r i c  F e v e r  f a l l s  w i t h i n  th e  p r e v e n t i v e  m e th o d .  I t  
h a s ,  h o w e v e r ,  a  more g e n e r a l  u t i l i t y  a s  w i l l  be p r e s e n t l y  
n o te d  . I  have  no f a i t h  i n  t h e  s o - c a l l e d  s a t u r a t i o n  o f  
t h e  sy s te m  by a n t i s e p t i c s  ( e x c e p t i n g  c r e a s o t e  i n  P h t h i ­
s i s ) ,  and have  fo u n d  t h a t  i t  h a s  no i n f l u e n c e  i n  t h e  p r e ­
v e n t i o n  o f  s e c o n d a ry  i n f e c t i o n .
Once s e c o n d a ry  i n f e c t i o n  h a s  become e s t a b l i s h e d  th e  
p r e v e n t i v e  m ethod i s  n a rro w ed  down to  th e  c o n t i n u e d  l o c a l  
u s e  o f  a n t i s e p t i c  s o l u t i o n s .  I n  some c a s e s  i t  i s  p o s ­
s i b l e  i n  t h i s  way p a r t l y  t o  c o n t r o l  th e  p r o c e s s  o f  i n ­
f e c t i o n .  To o t h e r s  s p e c i a l  l o c a l  m ethods  o f  t r e a t m e n t  
a r e  a p p l i c a b l e .  The n e x t  i n d i c a t i o n  i s  t o  n e u t r a l i s e  
t h e  t o x i c  s u b s t a n c e s  r e s u l t i n g  from  s e c o n d a ry  i n f e c t i o n .
The i n j e c t i o n  o f  d i p h t h e r i t i c  and s t r e p t o c o c c a l  a n t i ­
t o x i n s  a r e  e x a m p le s  o f  t h i s  m e th o d ,  t h e  u t i l i t y  o f  w h ich  
i s  a t  p r e s e n t  v e ry  r e s t r i c t e d .  When i t  d o e s  n o t  a p p ly
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t h e  d i r e c t  t o x i c  e f f e c t s  ca n  o n ly  be t r e a t e d  sy m p to m a t ic ­
a l l y  and  t h e  e x c r e t i o n  o f  t h e  t o x i n s  e n c o u r a g e d .  I n  t h e  
c a s e  o f  th e  i n d i r e c t  t o x i c  e f f e c t s ,  c l a s s e d  a s  u r a e m ic ,  
t h e  t h e r a p e u t i c  p o s s i b i l i t i e s  a r e  g r e a t e r ,  b u t  t h e  means 
w h ich  I  s y s t e m a t i c a l l y  employ c a n n o t  be more th a n  o u t ­
l i n e d  h e r e  a s  th e y  a r e  more p e r t i n e n t  t o  p r im a ry  i n f e c t i o n  
a n d  a r e  n e v e r  d e l a y e d  u n t i l  th e  o c c u r r e n c e  o f  s e c o n d a ry  
c o m p l i c a t i o n s  u n l e s s  th e  l a t t e r  s u p e rv e n e s  i n  a  c a s e  p r e ­
v i o u s l y  r e g a r d e d  a s  t o o  m i ld  f o r  more th a n  e x p e c t a n t  
t r e a t m e n t .  The sy s tem  i n  q u e s t i o n  i s  th e  l o g i c a l  outcom e 
o f  B o u c h a rd ’ s  t e a c h i n g  a s  t o  th e  n a t u r e  o f  th e  f e b r i l e  
to x a e m ic  c o n d i t i o n ,  a n d ,  in d e e d ,  scace o f  i t s  m ain  f e a ­
t u r e s  b e lo n g  t o  h i s  m ethod  o f  t r e a t i n g  E n t e r i c  F e v e r .
I t s  o b j e c t s  a r e  t o  d im in i s h  t h e  p r o d u c t i o n  o f  t h e  v a r i o u s  
i n d i r e c t  t o x i c  s u b s t a n c e s ,  and  t o  p r e v e n t  th e  a c c u m u la t io n  
i n  t h e  b lo o d  b o th  o f  them and o f  th e  s p e c i f i c  t o x i n e s .
T h e  f o r m a t i o n  o f  t o x i c  m a t t e r  o r i g i n a t i n g  from  p e r v e r t e d  
d i g e s t i o n  i s  met by c a r e f u l  d i e t i n g  w i t h  z y m in is e d  f o o d s .
Undue b a c t e r i a l  a c t i v i t y  i n  th e  a l i m e n t a l y  c a n a l  i s  com­
b a t e d  by m eans o f  i n t e s t i n a l  a n t i s e p t i c s  w h ich  I  r e g a r d  
a s  o f  t h e  g r e a t e s t  v a lu e  i n  th e  t r e a t m e n t  o f  t h e  to x a e m ia  
o f  a l l  t h e  a c u t e  Zym otic  d i s e a s e s .  A f t e r  c a r e f u l  e x p e r i ­
m e n t  w i th  a l l  t h e  commoner i n t e s t i n a l  a n t i s e p t i c s ,  n o t  
e x c l u d i n g  n a p h t h o l ,  I  have  form ed th e  o p in i o n  t h a t  Y eo ’ s 
c h l o r i n e  s o l u t i o n  s t a n d s  a lo n e  i n  i t s  a l l - r o u n d  u t i l i t y .
I t s  e f f i c a c y  h a s  b een  d o u b te d  on th e  g ro u n d  t h a t  i t  i s  
a b s o r b e d  e a r l y  i n  i t s  c o u r s e  a l o n g  th e  i n t e s t i n e .  The 
p o s t - m o r te m  o f  a  c a s e  r e p o r t e d  by xay p r e d e c e s s o r  a t  L in -  
a o r e  H o s p i t a l ,  Dr E d w ard es ,  and q u o te d  by Y eo, d i s p o s e s
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o f  t h i s  a l l e g a t i o n .  M oreo v er  th e  e f f e c t  o f  th e  p r e p a r a ­
t i o n  on i n t e s t i n a l  p u t r e f a c t i o n ,  a s  i n d i c a t e d  by th e  s t o o l s ,  
o u tw e ig h s  any t h e o r e t i c a l  o b j e c t i o n .  E x c e s s iv e  a b s o r p t i o n  
f ro m  s t a g n a t i n g  i n t e s t i n a l  m a t t e r s  i s  p r e v e n t e d  by th e  
u s e  o f  l a x a t i v e s  a n d  l a r g e  s im p le  en em as .  P u r g a t i o n ,  e s ­
p e c i a l l y  by h y d ro  go gue s a l i n e s ,  i s ,  on  t h e  o t h e r  h a n d ,  
a v o i d e d ,  e x c e p t  a t  th e  v e ry  o u t s e t .  I t  i s  t r u e  t h a t  p u r ­
g a t i o n  p r o d u c e s  a n  im provem ent i n  th e  u ra e m ic  c o n d i t i o n ,  
when p r e s e n t ,  b u t  i t  i s  o n ly  te m p o ra ry ,  and i s  f o l lo w e d  
by a g g r a v a t i o n  ow ing t o  r e d u c t i o n  i n  t h e  q u a n t i t y  o f  
u r i n e  p a s s e d .  F o r  t h e  same r e a s o n  th e  p r e v e n t i o n  o f  vo ­
m i t i n g  and sy m p to m a tic  d i a r r h o e a  i s  r e g a r d e d  a s  i m p o r t a n t .
I n  t h e  e a r l i e r  f e b r i l e  s t a g e  s a l t s  o f  p o t a s s  a r e  f r e e l y  
g i v e n  i n  t h e  form  o f  i m p e r i a l  d r i n k ,  w i th  o t h e r  s a l i n e  
s u b s t a n c e s ;  b u t  when u ra e m ic  symptoms a r e  e v id e n c e d  p r e ­
c a u t i o n s  a r e  t a k e n  a g a i n s t  t h e i r  e x c e s s i v e  i n t r o d u c t i o n  
i n t o  t h e  b lo o d ,  su c h  s u b s t a n c e s  a s  b rom ide  o f  p o ta s s iu m  
b e i n g  w i t h h e l d  . C h l o r a t e  o f  p o ta s s iu m  i s  r e g a r d e d  a s  
s p e c i a l l y  o b j e c t i o n a b l e  on a c c o u n t  o f  i t s  u n f a v o u r a b l e  
e f f e c t  on r e n a l  r e  t i o n .  I t  i s  a  s u b s t a n c e  w h ic h ,  o f  
c o u r s e ,  i s  w id e ly  p r e s c r i b e d ,  o f t e n  i n  p r a c t i c a l l y  u n ­
l i m i t e d  d o s e s  and  a l s o  a s  s t r o n g  d o u e h e s  and  g a r g l e s ,  f o r  
t h e  a n g i n a  o f  S c a r l e t  F e v e r ,  and I  am s a t i s f i e d  t h a t  i t  
m ay, i n  su c h  c i r c u m s t a n c e s ,  s e r i o u s l y  p r e j u d i c e  th e  c h a n c e s  
o f  r e c o v e r y .  I t  i s  a  q u e s t i o n  a s  t o  how f a r  t h e  accumu­
l a t i o n  o f  i m p e r f e c t l y  o x i d i z e d  p r o t e i d  s u b s t a n c e s  c a n  be 
c h e c k e d .  I  g e n e r a l l y  e x c lu d e  from  my f e v e r - d i e t a r y  m e a t -  
e x t r a c t s  o f  th e  b e e f - t e a  ty p e  a s  l i k e l y  to  c o n t r i b u t e  t o  
t h e  c o n d i t i o n  to  w hich  J a c c o u d  h a s  a p p l i e d  t h e  g e n e r i c
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term  " c r e a t i n a e m l a , " A t th e  same t im e ,  i t  i s  n e c e s s a r y  
t o  a d m i t  t h e  " p r o t e i d - s p a r i n g "  v a lu e  o f  g e l a t i n e .  When 
t h e  c o n c e n t r a t i o n  o f  t h e  s u b s t a n c e s  i n  q u e s t i o n  becomes 
so  g r e a t  a s  t o  i n t e r f e r e  w i th  th e  p r o c e s s  o f  n u t r i t i v e  
e x c h a n g e  a n d  d im in i s h e d  m e ta b o l i c  a c t i v i t y  i s  i n d i c a t e d  
by a  f a l l i n g  t e m p e r a t u r e  and g e n e r a l  v i t a l  d e p r e s s i o n ,
B oaw hard  recom m ends t h e  i n h a l a t i o n  o f  oxygen. My e x p e r i ­
e n c e  o f  t h i s  t r e a t m e n t  i s  s m a l l  b u t  f a v o u r a b l e .  I n  r e ­
g a r d  t o  t h e  a n t i p y r e t i c  m e th o d , i t  m ust be a d m i t t e d  t h a t  
a  h i g h  t e m p e r a t u r e  i s  o f t e n  a c c o m p a n iM  by a  g ro u p  o f  
symptoms c l o s e l y  r e s e m b l in g  some o f  t h o s e  w h ich  a r e  a s ­
c r i b e d  t o  d i r e c t  t o x i c  i n f l u e n c e s .  I t  i s  p o s s i b l e  t h a t  
t h e  p y r e x i a  p r o d u c e s  t h e s e  m o rb id  phenom ena by a l t e r i n g  
t h e  b lo o d  d i s t r i b u t i o n .  I n  m y  c a s e ,  a  m arked te m p o ra ry  
r e d u c t i o n  i n  t e m p e r a t u r e ,  such  a s  t h a t  b r o u g h t  a b o u t  by 
a  c o l d  b a t h ,  i s  f r e q u e n t l y  acco m p an ied  by a  p r o p o r t i o n a t e  
m i t i g a t i o n  o f  t h e  symptoms i n  q u e s t i o n  and  t h i s  r e l a t i o n  
c a n  be t r a c e d  th r o u g h o u t  th e  ebb  and  f lo w  o f  t h e  f e b r i l e  
s t a g e .  I t  i s  a  m a t t e r  w h ich  h a s  on ly  a  s l i g h t  b e a r i n g  
on  t h e  t r e a t m e n t  o f  s e c o n d a ry  i n f e c t i o n  a s  a  c o n s i s t e n t  
r e d u c t i o n  o f  t e m p e r a t u r e  by t h i s  m ethod  i s  n o t  a t  p r e ­
s e n t  a t t a i n a b l e ,  a n d ,  i n  my o p i n i o n ,  i t  h a s  o n ly  a  r e s ­
t r i c t e d  v a l u e .  The t o t a l  t o x i c i t y  o f  the  b lo o d  c a n  be 
r e d u c e d  by d e p l e t i o n .  I n  n o n - f e b r i l e  u r a e m ia ,  su ch  a s  
t h a t  r e s u l t i n g  from  p o s t - s c a r l a t i n a l  n e p h r i t i s  ( o f t e n  
o c c u r r i n g  w i th o u t  p y r e x i a )  t h i s  m ethod may be s e r v i c e a b l e  
an d  I  h a v e  s e e n  l i f e  s a v e d  by i t s  a d o p t i o n .  B le e d in g  i n  
f e b r i l e  u r a e m i a ,  h o w e v e r ,  i s  n e v e r  l i k e l y  t o  be r e - e s ­
t a b l i s h e d  a s  m ore th a n  a  h e r o i c  and e x tre m e  r e s o u r c e .  We
4 2
a r e  a b l e ,  n e v e r t h e l e s s ,  t o  s tu d y  i t s  e f f e c t  i n  c e r t a i n  
c a s e s  o f  E n t e r i c  F e v e r  w i t h  i n t e s t i n a l  h a e m o r rh a g e .  I t  i s  
i m p o s s i b l e  to  o v e r l o o k  t h e  g r e a t  im provem ent -  f r e q u e n t ­
l y  s u s t a i n e d  -  w h ic h  f o l l o w s  su c h  a d v e n t i t i o u s  h a e m o r rh a g e .
The l a s t  an d  m ost im p o r t a n t  p o i n t  i n  t h e  t r e a t m e n t  o f  
f e b r i l e  to x a e m ia ,  d i r e c t  and i n d i r e c t ,  i s  to  m a i n t a i n ,  
a n d ,  i f  p o s s i b l e ,  i n c r e a s e  t h e  e x c r e t i o n  o f  u r i n e .  The 
v a l u e  o f  v i c a r i o u s  e x c r e t i o n  I  b e l i e v e  t o  be c l i n i c a l l y  
d i s p r o v e d  and  s t a t e m e n t s  a l r e a d y  made i n d i c a t e  t h e  d a n g e r  
o f  s e e k i n g  to  p ro m o te  a n  i n t e s t i n a l  a c t i o n  o f  t h i s  k in d  
by m eans o f  p u r g a t i v e s . A g a in ,  I  h av e  b een  u n a b le  to  
s a t i s f y  m y s e l f  t h a t  i n  c a s e s  i n  w hich  u ra e m ia  i s  o f  th e  
f e b r i l e  ty p e  p i l o c a r p i n e  i s  o t h e r w i s e  th a n  h a r m f u l .  D i­
g i t a l i s  a s  a  d i u r e t i c ,  i n  s u c h  c a s e s ,  c a n n o t  be g iv e n
e v e n  i n  s m a l l  d o s e s  w i th  s a f e t y ,  c a f f e i n e  b e in g  th e  b e s t  
d r u g .  The o n ly  e f f e c t i v e  m ethod o f  a u g m e n tin g  th e  u r i n e ,  
h o w e v e r ,  i s  t h e  l i b e r a l  a d m i n i s t r a t i o n  -  f o r c e d ,  i f  n e­
c e s s a r y  -  o f  w a t e r ,  and  th e  e a r l y  and c o n t in u e d  a p p l i c a ­
t i o n  o f  v e ry  l a r g e  p o u l t i c e s  ov e r  t he k i d n e y s . C upp ing
c a n n o t  com pare  w i t h  p o u l t i c i n g  a s  means o f  t r e a t i n g  o l i ­
g u r i a  o r  e v e n  s u p p r e s s i o n .  C h i l l i n g  o f  th e  s u r f a c e  o f  
t h e  body an d  e s p e c i a l l y  o f  th e  e x t r e m i t i e s ,  i s  u s u a l l y  
f o l l o w e d  by a  r e d u c e d  f l o w  o f  u r i n e ,  so t h a t  k e e p in g  «e# 
t h e  p a t i e n t  warm may be  m e n t io n e d  a s  a  l a s t  c a r d i n a l  p o i n t  
i n  t h e  t r e a t m e n t  o f  to x a e m ia .
The r e s u l t s  o b t a i n e d  by th e  ab ove  sy s tem  o f  t r e a t ­
m e n t ,  t o  w h ic h ,  f o r  c o n v e n ie n c e ,  I  a p p ly  th e  te rm  a n t i -  
t o x a e m i c ,  h a v e  b e e n  h i ^ l y  s a t i s f a c t o r y ,  more p a r t i c u l a r -
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l y  i n  c a s e s  r e n d e r e d  c r i t i c a l  by t h e  a d d i t i o n a l  t o x i c  e f ­
f e c t s  o f  s e c o n d a ry  i n f e c t i o n .  A t L i n a c r e  H o s p i t a l , a m o n g  
e x c e p t i o n a l l y  s e v e r e  c a s e s ^ w l t h  a  h i g h  p e r c e n t a g e  o f  s e ­
c o n d a ry  c o m p l i c a t i o n s ,  e s p e c i a l l y  p u lm o n a ry ,  t h e  d e a t h -  
r a t e  was r e d u c e d  from  17 t o  12 p e r  c e n t .  I n  S m a l l -p o x  
c a s e s ,  d u r i n g  a  s e v e r e  e p i d e m i c ,  i t  was d i f f i c u l t  t o  
t r a c e  t h e  r e s u l t ,  ow ing  t o  t h e  p e r t u r b i n g  e f f e c t  o f  p r e ­
v i o u s  v a c c i n a t i o n .  I n  t h e  u n m o d i f i e d  ty p e  o f  t h e  d i s e a s e ,  
h o w e v e r ,  t h e  t r e a t m e n t  seem ed t o  h a v e  a  c o n t r o l l i n g  i n ­
f l u e n c e  o v e r  t h e  e r u p t i v e  f e v e r  (w h ich  i s  p a r t l y ,  i f  n o t  
w h o l l y ,  due t o  s u p e ra d d e d  s e c o n d a ry  i n f e c t i o n  by p y o g e n ic  
o r g a n i s m s  l o c a t e d  i n  t h e  p o x ) . T h i s  i s  i m p o r t a n t ,  b e c a u s e  
t h e r e  i s  no c o n d i t i o n  i n  w h ich  t h e  c o u r s e  o f  t h e  p y r e x i a  
i s  o f  m ore r e l i a b l e  p r o g n o s t i c  s i g n i f i c a n c e  t h a n  th e  s e ­
c o n d a r y  f e v e r  o f  V a r i o l a .  S c a r l e t  F e v e r  h o s p i t a l  r e t u r n s ,  
a g a i n ,  a r e  a p t  t o  be m i s l e a d i n g ,  a s  t h e  p a t i e n t s  a d m i t t e d  
a r e  d i v i s i b l e  i n t o  a  l a r g e  g ro u p  o f  " e a r l y "  c a s e s  w h ich  
a lm o s t  i n v a r i a b l y  r e c o v e r  a n d  a  p r o p o r t i o n a t e  m i n o r i t y  
o f  l a t e ' c a s e s  o f  w h ic h  many d i e .  The a d v e n t i t i o u s  and 
c o n s t a n t l y  v a r y i n g  r e l a t i o n  b e tw e e n  t h e s e  two c l a s s e s  d e ­
t e r m i n e s  t h e  t o t a l  d e a t h  r a t e  an d  e x p l a i n s  t h e  i r r e g u ­
l a r i t y  o f  h o s p i t a l  s t a t i s t i c s .  I t  i s  h e r e ,  t h e r e f o r e ,  
a g a i n  n e c e s s a r y  t o  ju d g e  t h e  e f f i c a c y  o f  t h e  t r e a t m e n t  
by i t s  e f f e c t  on i n d i v i d u a l  l a t e  ( u s u a l l y  s e c o n d a r i l y  i n ­
f e c t e d )  o a s e s ,  a n d  I  h w e  no h e s i t a t i o n  i n  t e s t i f y i n g  t o  
i t s  v a l u e .  D i p h t h e r i a ,  h o w e v e r ,  i s  t h e  d i s e a s e  i n  w h ich  
t h e  b e n e f i c i a l  r e s u l t s  a r e  m ost m a n i f e s t .  I n  e a r l y  c a s e s ,  
o f  c o u r s e ,  t h e  se ru m  t r e a t m e n t  o v e rsh a d o w s  them ; b p t  a t  
P l a i s t o w  H o s p i t a l  (w h ere  l a t e  c a s e s ,  com ing  f ro m  t h e  lo w -
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l y i n g  d i s t r i c t  o f  E a s t  London b ey o n d  t h e  L e a ,  a r e  u n ­
f o r t u n a t e l y  so  num erous  a s  t o  h ave  l a t e l y  n e c e s s i t a t e d  
t h e  i s s u e  o f  a  c i r c u l a r  t o  m e d ic a l  p r a c t i t i o n e r s  empha­
s i s i n g  th e  e x p e d ie n c y  o f  e a r l y  re m o v a l)  t h e  e f f e c t  o f  
th e  t r e a t m e n t  h a s  b e e n  to  r e d u c e  by one t h i r d  t h e  m or­
t a l i t y  among p a t i e n t s  t o o  f a r  a d v a n c e d  t o  b e n e f i t  by i n ­
j e c t i o n s  o f  a n t i t o x i n ,  o r  c o m p l i c a t e d  by s e c o n d a r y  i n ­
f e c t i o n s  w h ic h  t h e  se rum  ( n o t w i t h s t a n d i n g  r e c e n t  s t a t e ­
m e n ts  t o  t h e  c o n t r a r y )  d o e s  n o t  a p p e a r  t o  i n f l u e n c e .
T h i s  e s s a y  c a n n o t  be more f i t l y  e n d e d  t h a n  w i t h  t h e  
d e t a i l e d  r e p o r t  o f  a  c a s e  i n v o l v i n g  t h e  sy s te m  o f  t r e a t ­
ment w h ic h  i t  a d v o c a t e s .  The c a s e  s u b m i t t e d  i s  by no 
m eans u n i q u e ,  b u t  w i l l  b r i n g  home t h e  v a l u e  o f  t h e  t r e a t ­
m ent i n  a  m ore p r a c t i c a l  way t h a n  c a n  be  don e b y  m eans o f  
a  m ere s t a t i s t i c a l  r e t u r n .
E .H .  a g e d  two and  a  h a l f  y e a r s ,  was a d m i t t e d  
t o  P l a i s t o w  H o s p i t a l  on D ecem ber 3 1 s t , 1896*  s u f f e r i n g  
from  D i p h t h e r i a  o f  f o u r  days»  d u r a t i o n .  T h e re  was 
n o t h i n g  r e q u i r i n g  re m a rk  i n  h i s  p a s t  o r  f a m i ly  h i s ­
t o r y  . He was m o d e r a t e l y  w e l l  n o u r i s h e d .  H i s  f a c e  
was p a l e  a n d  h e  was i n  a  c o n d i t i o n  o f  a p a t h y .  The 
lu n g s  a n d  h e a r t  w e re  n o r m a l .  The r e s p i r a t i o n s  num­
b e r e d  20 a n d  th e  p u l s e  1 0 8 .  The l a t t e r  was s m a l l ,  
w eak , and  i n c l i n e d  t o  be i r r e g u l a r .  The t e m p e r a t u r e  
was 9 9 .6 °  P a h r .  A s p e c im e n  o f  t h e  u r i n e  c o u l d  n o t  
be o b t a i n e d .  B o th  t o n s i l s  w ere  c o v e r e d  w i t h  t h i c k  
membrane w h ich  e x t e n d e d  b a c k w a rd s  o n  t h e  w a l l s  o f  
t h e  p h a r y n x  an d  e n c r o a c h e d  s l i g h t l y  on e a c h  s i d e
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u p o n  th e  s o f t  p a l a t e *  T h e re  was a  s l i g h t  muco­
p u r u l e n t  d i s c h a r g e  from  th e  n o s e  and  t h e  s u b - m a x i l -  
l a r y  and  c e r v i c a l  g l a n d s  on e a c h  s i d e  w ere  d i s t i n c t ­
l y  e n l a r g e d  w i t h  i n f i l t r a t i o n  o f  t h e  s u r r o u n d i n g  
t i s s u e s *  I  c o n f i rm e d  t h e  d i a g n o s i s  o f  d i p h t h e r i a  
by t h e  c u l t u r e  m ethod  a n d  a n  u n f a v o u r a b l e  b u t  g u a r d ­
ed  p r o g n o s i s  was g i v e n .  The p h a ry n x  an d  n o se  w ere  
d i r e c t e d  t o  be s y r i n g e d  w i t h  a  s a t u r a t e d  s o l u t i o n  
o f  B o r a c i c  A c id  f o u r  h o u r ly *  No d r u g  was p r e s c r i b e d  
by t h e  m outh  a s  t h e r e  was a  h i s t o r y  o f  r e p e a t e d  vo­
m i t i n g  b e f o r e  a d m is s io n *  T h re e  th o u s a n d  u n i t s  o f  
a n t i t o x i n  w ere  i n j e c t e d  a t  2 p*m*; two th o u s a n d  a t  
3 . 2 0 ;  a n d  two th o u s a n d  a t  m id n ig h t  -  i n  a l l  s e v e n  
th o u s a n d  u n i t s .  The d i e t  c o n s i s t e d  o f  o v e r - a y m i n i s -  
ed  m i l k ,  g i v e n  two h o u r ly  w i t h  o n e  d rachm  o f  u d i isk e y ,  
and  t h i s  t h e  p a t i e n t  sw a l lo w e d  e a s i l y  an d  w i l l i n g l y *
Ja n *  1 * The p a t i e n t  was r e p o r t e d  t o  have  h a d  
a  good  n i g h t ,  k e e p in g  warm, and  p a s s i n g  u r i n e  f r e e l y  
i n  b e d . A l th o u g h  s t i l l  s w a l lo w in g  e a s i l y  he was 
l e s s  w i l l i n g  t o  t a k e  m i l k ,  o f  w h ich  o n ly  tw e lv e  
o u n c e s  h a d  b e e n  a d m i n i s t e r e d .  The membrane was 
fo u n d  t o  h a v e  s p r e a d  o v e r  th e  g r e a t e r  p a r t  o f  t h e  
f r o n t  o f  t h e  u v u l a .  B u r in g  t h i s  day th e  n a s a l  d i s ­
c h a r g e  i n c r e a s e d ,  b u t  t h e r e  was no o t h e r  chan g e*
J a n .  2 * No c h a n g e  was n o te d  d u r i n g  th e  n i g h t  
e x c e p t  t h a t  t h e  p a t i e n t  was e x t r e m e ly  d i f f i c u l t  to  
f e e d ,  a l t h o u g h  s w a l lo w in g  w i th  e a s e .  The p u l s e  was 
n o t e d  t o  be  i r r e g u l a r  d u r i n g  th e  a f t e r n o o n  and s u l ­
p h a t e  o f  s t r y c h n i n e { ^ / 4 6 0  g r . )  h y p o d e r m ic a l ly  o r -
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d e r e d  f o u r  h o u r l y ,  A l a r g e  p i e c e  o f  membrane was
rem oved  by s y r i n g i n g  a t  3 p .m .  an d  th e  p a t i e n t  was
l i g h t l y  s i c k  a f t e r w a r d s ,  Bow els  m oved ,
J a n .  3 . The p a t i e n t  o n ly  to o k  e l e v e n  o u n c e s
o f  m i lk  d u r i n g  t h e  n i g h t  a n d ,  f o r  t h e  f i r s t  t i m e ,
no u r i n e  was p a s s e d .  A t n oon  t h e  p h a ry n x  was fo u n d
to  be much c l e a r e r ,  t h e  membrane b e i n g  m a in ly  on t h e
/
f r o n t  o f  t h e  u v u l a  an d  b e tw e e n  i t s  b a s e  on e a d h  s i d e  
and  t h e  s o f t  p a l a t e .  The b o w e ls  w ere  moved to w a rd s  
e v e n i n g ,  w i t h  v e r y  l i t t l e  u r i n e .  A t n i g h t  t h e  n a s a l  
d i s c h a r g e  was n o te d  t o  h av e  d i s a p p e a r e d  ( o f t e n ,  when 
s u d d e n ,  a  bad  s ig n )  and a t  m id n ig h t  t h e  p u l s e  was 
d i s t i n c t l y  w e a k e r .
J a n .  4 . No u r i iB  was p a s s e d  d u r i n g  t h e  e a r l y  
p a r t  o f  t h e  n i g h t .  F e e d in g  w i th  t h e  n a s a l  tu b e  was 
commenced a t  1 a .m .  w i t h  a  h a r d  s y m in is e d  n e a t  s u p -  
p o s i t a r y  a t  s i m i l a r  i n t e r v a l s ,  A l a r g e  p o u l t i c e  
was a p p l i e d  o v e r  t h e  k id n e y s  a t  6 a .m .  W hile  i t  
was on  th e  p a t i e n t  p a s s e d  u r i n e  f r e e l y  and  s h o r t l y  
a f t e r w a r d s  h i s  p u l s e  and g e n e r a l  c o n d i t i o n  w ere  n o t e d  
t o  be d i s t i n c t l y  im p ro v e d .  L a t e r  th e  b o w e ls  w ere  
m oved . The p o u l t i c e s  w ere  o r d e r e d  t o  be a p p l i e d  
n i g h t  and  m o rn in g  a t  6 o ’ c l o c k .
J a n .  5 . The p a t i e n t ’ s c o n d i t i o n  was im p ro v e d ,  
and  t h e  p h a r y n x  c l e a r e r .  U r in e  was p a s s e d  a b u n d a n t ­
l y .  The p o u l t i c e s  w ere  d i s c o n t i n u e d  i n  o r d e r  t o  
o b s e r v e  th e  e f f e c t  on e x c r e t i o n .  F o r  th e  f i r s t  t im e  
two o u n c e s  o f  u r i n e  w ere  sa v e d  and  fo u n d  t o  c o n t a i n  
”a  m arked  q u a n t i t y ” o f  a lb u m e n . S l i g h t  c o u g h in g  a t  
i n t e r v a l s  was r e p o r t e d  d u r i r g  t h e  d a y .
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J a n .  6 .  The p a t i e n t  h a d  a  q u i e t  n i g h t  b u t  was 
o c c a s i o n a l l y  d i s t u r b e d  by cough  due  t o  b r o n c h i a l  
c a t a r r h .  The r e s p i r a t i o n s  i n c r e a s e d ,  r e a c h i n g  36 
to w a r d s  th e  m o rn in g .  The p h a ry n x  was t h e n  c l e a r  
b u t  i t s  mucous membrane g r a n u l a r .  S in c e  a d m i s s i o n  
t h e  t e m p e r a t u r e  h ad  r i s e n  t o  a  maximum o f  101^ F a h r .  
on  t h e  3 r d ,  a n d  t h e n  f a l l e n  t o  n o rm a l  a t  c e r t a i n  
t im e s  on t h e  5 t h .  E a r l y  on t h e  6 t h  i t  r o s e  t o  1 0 2 .8  
and  t h e  r e s p i r a t i o n s  t o  4 0 .  B r o n c h i t i c  r a l e s  w ere  
a u d i b l e  o v e r  b o t h  lu n g s  an d  t h e  p e r c u s s i o n  n o t e  t o ­
w ard s  th e  lo w e r  p a r t  o f  t h e  r i g h t  p o s t e r i o r  a x i l l a r y  
f o l d  was th o u g h t  t o  b e  s l i g h t l y  im p a i r e d  and  t h e  
b r e a t h i n g  t u b u l a r .  The d i a g n o s i s  was s e c o n d a ry  
b ro n c h o -p n e u m o n ia ,  p y o g e n ic  c o c c i  w i th  and  w i th o u t  
t h e  d i p h t h e r i a  b a c i l l u s  h a v i n g  b e e n  fo u n d  i n  th e  
b r o n c h i a l  s e c r e t i o n  i n  p o s t - m o r te m s  o f  s i m i l a r  c a s e s .
From th e  t im e  t h a t  t h e  t e m p e r a t u r e  b e g a n  to  r i s e  
(3 a .m . )  u n t i l  t h e  e v e n in g  o f  t h i s  day t h e  p a t i e n t  
o n ly  p a s s e d  a  t r a c e  o f  u r i n e .  D u r in g  t h e  day  he  was 
r e p e a t e d l y  s i c k .  A p o u l t i c e  was o r d e r e d  a s  b e f o r e ,  
an d  5 m in im s o f  s p i r i t  o f  cam phor ad d e d  to  th e  n a s a l  
f e e d s ,  w h ich  w ere  r e d u c e d  t o  t h r e e  o u n c e s  o f  o v e r -  
z y m in is e d  m i lk  and  a n  e q u a l  q u a n t i t y  o f i  w a t e r  a d d e d .
A s t e a m - t e n t  was a l s o  e r e c t e d  an d  t e r e b e n e  u s e d  i n  i 
t h e  k e t t l e .  A f t e r  t h e  p o u l t i c e  t h e  p a t i e n t  was 
n o t e d  t o  h a v e  p a s s e â ”a  f a i r  q u a n t i t y ”o f  u r i n e  i n  b e d .
J a n .  7 .  A g o o d  n i g h t  was p a s s e d ,  a l t h o u g h  
c o u g h  was somewhat f r e q u e n t .  T h e re  was a l s o  a  t e n ­
d en cy  t o  s i c k n e s s ,  b u t  no a c t u a l  v o m i t i n g .  U r in e
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was p a s s e d  f r e e l y  a f t e r  b o th  p o u l t i c e s .  The p u l s e  
c o n t i n u e d  s t r o n g e r  and  m ore r e g u l a r  t h r o u g h o u t  th e  
day w h i l e  t h e  r e s p i r a t i o n s  o n ly  a v e r a g e d  2 6 .
J a n .  8 t o  1 1 .  T h e re  was some im p ro v em en t on  t h e  
w h o le  i n  t h e  g e n e r a l  c o n d i t i o n ,  b u t  th e  s t o o l s  w ere  
s l i g h t l y  o f f e n s i v e .
J a n .  12 . S u p p o s i t o r i e s  w ere  s to p p e d  a s  p a t i e n t  
p a s s e d  t h r e e  v e r y  o f f e n s i v e  l i q u i d  s t o o l s .  C h l o r i n e  
s o l u t i  on was o r d e r e d  t o  be  a d d e d  t o  t h e  n a s a l  f e e d s .
J a n .  1 3 .  The s t o o l s  w ere  much l e s s  o f f e n s i v e -  
p a r t l y  due t o  c l e a r i n g  bu t t h e  lo w e r  bow el w i t h  an  
enem a.
J a n .  1 4 . The p a t i e n t  p a s s e d  a b u n d a n t  u r i n e ,  
b u t  t h e  a l b u m i n u r i a  was f o u n d  t o  have  i n c r e a s e d .
S l i g h t  cram p o f  b o th  h a n d s  was n o t e d  by t h e  n i g h t -  
n u r s e .  The s t r y c h n i n e  i n j e c t i o n s  w ere  d i s c o n t i n u e d .
J a n .  1 5 .  T e t a n i c  f i x t u r e  o f  t h e  f i n g e r s  o f  
b o t h  h a n d s  i n  t h e  " d i n n e r - f o r k "  p o s i t i o n  was n o t e d .
The f e e t  w ere a l s o  s l i g h t l y  a f f e c t e d .  The p u lm o n ary  
c o n d i t i o n  h ad  im p ro v e d ,  b u t  th e  l e f t  e a r  was d i s c h a r g ­
i n g !  a b u n d a n t  u r i n e  was p a s s e d :  a l s o  s t o o l  " f a i r l y  
c o n s i s t e n t  and  n o t  o f f e n s i v e . "
J a n .  1 7 . The h e a d  was s l i g h t l y  r e t r a c t e d .  "At 
9 .3 0  p .m .  t h e  p a t i e n t  had  a  p r o lo n g e d  c o n v u l s i v e  a t ­
t a c k  when h i s  f a c e  and  l i p s  became b ^ u e "  ( N u r s e ’ s  
r e p o r t ) .  The p a t i e n t  was s e m i - c o n s c io u s  t h r o u g h o u t  
t h i s  d a y ,  when o n ly  a  s m a l l  q u a n t i t y  o f  u r i n e  was 
p a s s e d .  The s y r i n g i n g  o f  t h e  p h a ry n x  was d i s c o n ­
t i n u e d .
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J a n .  1 8 . The p a t i e n t  h a d  s l i g h t  c o n v u l s i o n s  a t  
2 a .m .  A t 5 .3 0  p .m .  he had  a  s e v e r e  f i t  -  " h a n d s  
c l e n c h e d  w i th  thum bs i n  p a lm s ,  h e a d  v e ry  much r e t r a c t ­
e d  and  r e s p i r a t i o n s  s lo w e r "  ( N u r s e ’ s  r e p o r t ) .  The 
e x t r e m i t i e s  w ere  d i f f i c u l t  t o  keep  warm . The p u l s e  
a v e r a g e d  112  an d  t h e r e  was no ch an g e  i n  i t s  c h a r a c ­
t e r .  The b o w e ls  w ere  w e l l  moved and  a  f a i r  q u a n t i t y  
o f  u r i n e  p a s s e d .  The p a t i e n t  was i n  a  c o n d i t i o n  o f  
s t u p o r .
J a n .  1 9 . T h e re  was s i c k n e s s  a f t e r  a l l  f e e d s  
f ro m  s h o r t l y  a f t e r ?  m i d n i g h t  u n t i l  2 p .m .  S ix  h o u r l y  
s u p p o s i t a r i e s  w ere  recom m ended. A t 4 p .m .  a  n a s a l  
f e e d  o f  w a t e r  was g i v e n ,  two d rach m s o f  m i lk  ad d e d  
t o  th e  f o l l o w i n g  o n e ,  and t h i s  q u a n t i t y  d o u b le d  u n ­
t i l  t h e  u n d i l u t e d  m i lk  was b e in g  r e t a i n e d .  U r i n e  
was p a s s e d  f r e e l y  a f t e r  t h e  e v e n in g  p o u l t i c e .  Aà 
t h e  w h isk ey  i n  h i s  f e e d s  s e e m s J to  in d u c e  r e t c h i n g ,  
two d rachm s w i th  two o u n c e s  o f  w a t e r  w ere  o r d e r e d  t o  
be g i v e n  midway b e tw e e n  t h e  s u p p o s i t a r i e s .  The r e s ­
p i r a t i o n s  w ere  24 a n d  t h e  p u l s e  1 2 0 .
J a n .  2 0 .  "The c h i l d  h ad  a  q u i e t  and  c o m f o r t a b l e  
n i g h t  w i th o u t  v o m i t in g  o r  i n c l i n a t i o n  t o  v o m i t"
(N urse#  8 r e p o r t ) .  A t 11 a  an. t h e  p a t i e n t ’ s  c o n d i ­
t i o n  was u n c h a n g e d .  Ho u r i n e  h ad  b e e n  p a s s e d  s i n c e  
th e  e v e n in g  p o u l t i c e s  o n e  was now a p p l i e d  w i t h o u t  
r e s u l t .  P a t i e n t  had  a  s l i g h t  c o n v u l s i v e  a t t a c k  a t  
1 p .m .  w i t h  i n t e r n a l  s q u i n t  and  was s u b s e q u e n t l y  
s i c k .  The w h is k e y ,  e v e n  when a d m i n i s t e r e d  by t h e  
g r a v i t a t i o n  m e th o d ,  was r e j e c t e d  . A p o u l t i c e  was
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o r d e r e d  a t  4 p .m .  f o r  one h o u r ,  t o  be  r e p e a t e d  a t  8  
o ' c l o c k .  A s m a l l  q u a n t i t y  o f  u r in e  was p a s s e d  a f t e r  
th e  s e c o n d  o n e .  The p a t i e n t  a p p e a r e d  to  be e x c e e d i n g ­
ly  weak a t  8 p .m .  and h i s  p u l s e  was a lm o s t  im p e rc e p ­
t i b l e  .
J a n .  2 1 .  W hiskey was once more a d d e d  t o  a  f e e #  
b u t  r e j e c t e d .  H a l f  a n  oun ce  o f  ch am pagne , h o w e v e r ,  
was r e t a i n e d  a n d  t h i s  q u a n t i t y  was o r d e r e d  t o  b e  
added  to  e a c h  n a s a l  f e e d .  The p o u l t i c e s  w ere c o n ­
t i n u e d  f o u r  h o u r l y ,  a n d  t h e  p a t i e n t  p a s s e d  u r i n e  
t h r e e  t im e s  i n  f a i r  q u a n t i t y .  The p u l s e  to w a rd s  
n i g h t  d i s t i n c t l y  im p ro v e d .
J a n .  22  -  2 5 .  U r in e  p a s s e d  f r e e l y .  No ch an g e  
e x c e p t  t h a t  t h e  s p a s #  o f  t h e  h a n d s  and  f e e t  bocage  
g r a d u a l l y  l e s s  a n d  had  d i s a p p e a r e d  by th e  l a t t e r  d a t e .
J a n .  2 6 . The p a t e l l a r  r e f l e x e s  w ere  fo u n d  t o  be 
a b s e n t .  The p u p i l s  w ere s l u g g i s h  and t h e r e  was s l i g h t  
i n t e r n a l  s q u i n t .  The f l a c c i d i t y  o f  t h e  m u s c le s  an d  
a b s e n c e  o f  m ovem ents i n d i c a t e d  w i d e - s p r e a d  p a r a l y s i s .
J a n . 2 7 . The p a t i e n t  was lo w e r  and  q u i t e  i n s e n ­
s i b l e ,  t h e  p u l s e  v e ry  i r r e g u l a r  a n d  e x t r e m e ly  
d i f f i c u l t  t o  c o u n t .
F e b .  1 .  The p a t i e n t  was now a t  h i s  w o r s t .
From th e  t im e  t h a t  t h e  t e t a n i c  c o n d i t i o n  b eg a n  to  
d i s a p p e a r  -  t h a t  i s ,  w i t h  t h e  i n c i d e n c e  o f  p a r a l y ­
s i s  -  r a p i d  e m a c i a t i o n  was n o t i c e a b l e  -  an d  h e  was 
now e x t r e m e ly  t h i n .  The p u l s e  was u n c o u n t a b l e  add  
b e tw e e n  2 a n d  3 a .m .  he  was i n  a  s t a t e  o f  c o l l a p s e  
and  a p p a r e n t l y  m o r ib u n d .  The o n ly  f a v o u r a b l e  e l e ­
m e n ts  i n  t h e  c a s e  w ere  t h a t  he  was n o t  s i c k  and
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u r i n e  was p a s s e d  f r e e l y  a f t e r  a  p o u l t i c e .
F e b .  2 . The p a t i e n t  p a s s e d  a  l a r g e  q u a n t i t y  
o f  u r i n e  a n d  t h e r e  was no s i c k n e s s  . Tow ards t h e  
e v e n in g  a  v e ry  m arked  im provem en t i n  h i s  c o n d i t i o n  
was a p p a r e n t .
F e b .  4 -  5* The Im provem ent s t e a d i l y  i n c r e a s e d #
U n  ne a b u n d a n t .  Cough a lm o s t  c e a s e d #
F e b .  6 . The p a t i e n t  was d i s t i n c t l y  b r i g h t e r .
F e b . 1 0 .  The s t e a m - t e n t  was d i s c o n t i n u e d .
The p a t i e n t  r e f u s e d  fo o d  by t h e  m o u th .
F e b .  1 2 . The p a t i e n t  f o r  th e  f i r s t  t i m e ,  to o k  
d i s t i n c t  n o t i c e  o f  h i s  s u r r o u n d i n g s  an d  e v e n  a t ­
t e m p te d  t o  p l a y  w i t h  a  to y  f o r  a  few  m o m en ts .  A 
l i t t l e  candy  was g i v e n  t o  him t o  s u c k ,  t h i s  b e in g  
t h e  b e s t  m ethod  o f  i n d u c in g  y o ung  c h i l d r e n  t o  resum e 
f e e d i n g  by t h e  m outh when t h e  n a s a l  tu b e  h a s  b een  
u s e d  f o r  a  l e n g t h e n e d  p e r i o d .
F e b .  1 5 . P a t i e n t  v e ry  much b e t t e r  i n  e v e ry  way 
and  l e s s  e m a c i a t e d .
F e b .  1 9 .  Tow ards th e  e v e n in g  a  new p r o b a t i o n ­
e r ,  #10  was g i v e n  c h a r g e  o f  th e  p a t i e n t  f o r  a  few 
h o u r s , a l l o w e d  him to  become m a rk e d ly  c h i l l e d . H is  
e x t r e m i t i e s  w ere  q u i t e  c o l d  and  h i s  p u l s e  a lm o s t  im­
p e r c e p t i b l e .  He was w rapped  i n  r e l a y s  o f  h o t  b l a n ­
k e t s ,  s u r r o u n d e d  w i th  h o t - w a t e r  b o t t l e s ,  an d  a  
d rachm  o f  w h isk ey  w i t h  h o t  m i lk  g iv e n  by n a s a l  tu b e  
e v e r y  h o u r .  Only a  t r a c e  o f  u r i n e  was p a s s e d  a t
m i d n ig h t  a f t e r  a  p o u l t i c e .
F e b .  2 0 .  The u r i n e  c o n t i n u e d  v e ry  s c a n t y .
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H o t  b l a n k e t s  and b o t t l e s  w e r e  r e q u i r e d  c o n t i n u o u s l y .
F e b .  2 1 .  The p a t i e n t  p a s s e d  u r i n e  a b u n d a n t ly  
a f t e r  t h e  m o rn in g  p o u l t i c e .  D u r in g  t h e  day  t h e r e  
w a s  r a p i d  g e n e r a l  Im p ro v e m e n t .
F e b .  8 %. T h e  p a t i e n t  h ad  q u i t e  r e c o v e r e d ,  
p a s s i n g  u r i n e  f r e e l y . A sp e c im e n  was s a v e d ,  a n d  
fo u n d  to  c o n t a i n  no a lb u m e n .  The s p e c i f i c  g r a v i t y  
was 1 1 1 5 .
F e b .  2 3 .  The p a t i e n t  was t a k e n  r o u n d  t h e  w ard  
w rap p ed  i n  a  b l a n k e t  and  was b r i g h t  and  a l e r t .
F e b .  2 6 .  The p a t i e n t  was p r o p p e d  up i n  b ed  
w i t h  a  p i l l o w ,  an d  to o k  s e m i - s o l i d  fo o d  b y im o u th  
w i t h o u t  c o u g h in g .  W a te r ,  h o w e v e r ,  a p p e a r e d  t o  e n t e r  
t h e  l a r y n x ,  and t h i s  was c o n s e q u e n t l y  s t i l l  g iv e n  
by t h e  n a s a l  t u b e .  The p o u l t i c e s  w ere  d i s c o n t i n u e d .
M arch 2 .  The n a s a l  tu b e  was no l o n g e r  r e q u i r e d .
M arch 4 .  The p a t i e n t  was p u t  on a  f a i r l y  f u l l
d i e t .
M arch  7 .  He was d r e s s e d  f o r  th e  f i r s t  t im e  a n d  
up f o r  a n  h o u r  i n  a  b a b y ' s  c h a i r .
M arch 2 8 . The p a t i e n t  was d i s c h a r g e d .  He was 
b e g i n n i n g  to  w a lk  a g a i n ,  was w e l l  n o u r i s h e d ,  and  i n  
p e r f e c t  h e a l t h .
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A P P E N D I X
I t  i s  p ro p o s e d  h e r e  t o  d e a l  i n  th e  b r i e f e s t  m anner  
p o s s i b l e  w i t h  t h e  commoner s e c o n d a ry  i n f e c t i o n s  c o m p l i ­
c a t i n g  t h e  i n d i v i d u a l  f e v e r s .  Many, a s  r e g a r d s  t h e i r  
l o c a l  f e a t u r e s ,  a r e  t r i v i a l ,  b u t ,  a s  I  have  e n d e a v o u re d  
t o  make p l a i n  i n  t h e  t e x t  o f  t h e  e s s a y ,  i t  i s  t h e i r  c o n ­
s t i t u t i o n a l  i n f l u e n c e  on a n  a n t e c e d e n t  p a t h o l o g i c a l  c o n ­
d i t i o n  w h ich  makes them i m p o r t a n t .  E x t e n s i v e  r e s e a r c h  
h a s  c o n v in c e d  me t h a t  t h i s  r e l a t i o n  b e tw e e n  l o c a l  a f f e c ­
t i o n s ,  o f t e n  o f  a  m in o r  c h a r a c t e r ,  and  g r a v e  g e n e r a l  d i s ­
t u r b a n c e ,  h a s  n o t  b e e n  s u f f i c i e n t l y  r e c o g n i s e d  o r  a c ­
c e p t e d  a s  a  b a s i s  f o r  d e f i n i t e  t r e a t m e n t .
The s u b j e c t  o f  t h e  A p p e n d ix  i n v o l v e s  a  c o n t r o v e r s i a l  
e l e m e n t  w h ich  w i l l  b e  a v o i d e d ,  my own o p i n i o n  h a v in g  b e e n  
d e c l a r e d  a t  t h e  o u t s e t .  S ig n s  h av e  n o t  b e e n  w a n t in g  o f  
l a t e  t h a t  t h e  g ro w in g  a s s u r a n c e  o f  th e  b a c t e r i o l o g i s t  a s  
t o  t h e  p a th o g e n y  o f  c e r t a i n  m ic r o b lc  a f f e c t i o n s  h a s  n o t  
b e e n  a c c o m p a n ie d  by a  p r o p o r t i o n a t e  r e a d i n e s s  on t h e  p a r t  
o f  t h e  p h y s i c i a n  t o  a c c e p t  th e  f a c t s  a s  p r o v e d .  I t  seem s 
t o  me t h a t  t h i s  i s  t h e  r e s u l t  o f  t h e  tiro e a r l y  s p e c i a l i s t  
a t  i o n  o f  a  s u b j e c t  w h ich  i n v o l v e s  much i m p o r t a n t  c l i n i c a l  
I s s u e s .  I t  i s  t h e  p h y s i c i a n - b a c t e r i o l o g i s t , r a t h e r  t h a n  
t h e  l a b o r a t o r y  w o r k e r ,  w i th  whom t h e  v e r d i c t  l i e s ,  and  
i t  i s  to  be h o p ed  t h a t ,  i n  th e  n e a r  f u t u r e ,  c l i n i c a l  b a c ­
t e r i o l o g y  w i l l  assum e t h e  p l a c e  w h ich  c a n n o t  be  r i g h t ­
f u l l y  c l a im e d  e i t h e r  by m e d ic in e  o r  b ^ t e i r i o l o g y  a s  a  
separate s a i e n c e .
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ENTERIC FEVER
The n e c r o t i c  l e s i o n  p ro d u c e d  i n  t h e  i n t e s t i n e  by 
t h e  p r im a r y  E b e r t h - C a f f k y  b a c i l l u s  p r o v i d e s  t h e  c h i e f  
l o c a l  l e s i o n  f o r  s e c o n d a ry  i n f e c t i o n  i n  T y p h o id  c a s e s .
The p r im a r y  m ic r o - o r g a n i s m s  p e n e t r a t e  t h e  m e s e n t e r i c  g l a n d s  
and a r e  a l s o  fo u n d  i n  th e  s p l e e n .  G a in in g  a c c e s s  t o  th e  
b l o o d - c u r r e n t  t h e i r  s e l e c t i v e  a c t i o n  comes i n t o  p l a y  a n d ,  
i n  c o n s e q u e n c e ,  th e y  a r e  se ldom  t o  be i s o l a t e d  from  i t .
T h e - m u c h - d i s c u s s e d  q u e s t i o n  a s  t o  w h e th e r  th e y  a r e  e v e r  
t h e  c a u s e ,  p e r  s e ,  o f  s u p p u r a t i v e  l e s i o n s  b e a r s  u p o n  s e ­
c o n d a ry  i n f e c t i o n  and i s  p r o b a b ly  t o  b e  a n s w e re d  i n  t h e  
a f f i r m a t i v e .  They h a v e  b e e n  fo u n d  a lo n e  i n  p e r i o s t e a l  
a b s c e s s e s ,  p a r o t i t i s ,  r e n a l  a b s c e s s e s ,  and r a r e l y ,  i n  
p o s t - t y p h o i d  u l c e r a t i v e  e n d o c a r d i t i s .  E x p e r i m e n t a l  e v i ­
d e n c e  s u g g e s t s  t h a t  i f  t h e s e  i n f e c t i o n s  h a d  b e e n  o r i g i n ­
a l l y  m ixed  th e  s e c o n d a ry  r a t h e r  t h a n  t h e  p r im a r y  o r ­
g a n is m s  w ould  h av e  s u r v i v e d .
The c o n d i t i o n s  in d u c e d  by E n t e r i c  F e v e r  a r e  s p e c i a l ­
l y  f a v o u r a b l e  t o  s e c o n d a ry  i n f e c t i o n .  The c o n v e y a n c e  o f  
e x t r i n s i c  s e c o n d a r y  m ic ro - o r g a n i s m s  to  t h e  p r im a r y  l o c a l  
l e s i o n  i s  made p o s s i b l e  by t h e  p e r v e r s i o n  o f  th e  g a s t r i c  
s e c r e t i o n .  More t h a n  t h i s ,  t h e  d i s e a s e  i s  p e c u l i a r  i n  
t h a t  t h e r e  e x i s t s  n o r m a l ly  i n  t h e  r e g i o n  o f  t h e  p r im a r y  
l e s i o n  a  s p e c i a l  s e c o n d a ry  o rg a n ism  -  t h e  B a c i l l u s  C o l i  
Communis -  nfe ich  m u l t i p l i e s  w i th  enorm ous r a p i d i t y  u n d e r  
t h e  a b n o rm a l  c o n d i t i o n s .  I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  
p r im a r y  t o x i n s  augm ent th e  v i r u l e n c e  o f  th e  B a c i l l u s  C o l i  
On t h e  o t h e r  h an d  t h e  g e n e r a l  t o x i c  e f f e c t  o f  t h e  l a t t e r
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m ust be v e ry  s l i g h t  i f  W i d a l ' s  r e a c t i o n  i s  t o  b e  ta k e n  
a s  a  m e a su re  o f  t h e  r e s u l t i n g  im m u n i ty .  The B a c i l l u s  C o l l  
f o l l o w s  th e  d i s t r i b u t i o n  o f  t h e  p r im a r y  b a c t e r i u m ,  p e n e v  
t r a t i n g  by m eans o f  t h e  d i c e r s .  I t  i s  a b u n d a n t  i n  t h e  
m e s e n t e r i c  g la n d s  a n d  a  common f a c t o r  i n  th e  p r o d u c t i o n  
o f  v a r i o u s  re m o te  s u p p u r a t i v e  l e s i o n s .  The p y o g e n ic  
c o c c i  a l s o  o b t a i n  a c c e s s  t o  th e  t i s s u e s  by means o f  th e  
u l c e r s  and  a r e  p r e s e n t  w i th  o r  w i t h o u t  t h e  B a c i l l u s  Ty- 
p h o s p s  and  B a c i l l u s  C o l l  i n  v a r i o u s  d i s t a n t  l e s i o n s  s u c h  
a s  m e n i n g i t i s .  Bomchard h a s  shown t h a t  t h e
n a t u r a l  p u t r e f a c t i v e  p r o c e s s  i n  t h e  i n t e s t i n e  i s  g r e a t l y  
i n c r e a s e d  d u r i n g  a n  a t t a c k  o f  E n t e r i c  F e v e r  a n d  th o u g h  
t h e  b a c t e r i a  i n v o l v e d  may not h a v e  th e  po w er  o f  i n v a s i o n  
t h e  a b s o r p t i o n  o f  p o i s o n s  g e n e r a t e d  by them beyond  a l l  
d o u b t  a d d s  t o  t h e  g e n e r a l  i n t o x i c a t i o n .
A c a t a r r h a l  c o n d i t i o n  o f  t h e  r e s p i r a t o r y  mucous mem­
b r a n e  i s  a lm o s t  i n v a r i a b l y  p r e s e n t  i n  t y p h o i d  c a s e s ,  w h i l e  
u l c e r a t i o n ,  e s p e c i a l l y  l a r y n g e a l ,  i s  by no m eans uncom­
mon. I n  a d d i t i o n  to  t h e  p r im a r y  m ic r o - o r g a n i s m  s t r e p t o ­
c o c c i  and  p n e u m o -c o c c i  may be i m p l i c a t e d  i n  t h i s  c o n d i ­
t i o n .  Among o t h e r  c o m p l i c a t i o n s  due i n  p a r t  o r  u d io lly  
t o  p y o g e n ic  b a c t e r i a  a r e  o t i t i s ,  empyema, and p a r o t i t i s .  
Pneum oftdoooi a l o n e  o r  w i th  t h e  p r im a r y  b a c i l l i  a r e  p r e ­
s e n t  i n  t h e  c o n g e s t iv e  a n d  b ro n c h o -p n e u m o n ic  p a t c h e s  w h ic h  
c o n s t i t u t e  t h e  commonest l u n g - d o m p l i c a t i o n s , S e c o n d a ry
f
i n f e c t i o n  by way o f  b e d s o r e  s h o u ld ,  i n  t h e s e  d a y s  o f  
s c i e n t i f i c  n u r s i n g ,  be i m p o s s i b l e .
I t  i s  e v i d e n t  t h a t  i n t e s t i n a l  a n t i s e p s i s ,  w h i l e  i n ­
d i c a t e d  i n  a l l  z y m o tic  d i s e a s e s ,  i s  s p e c i a l l y  c a l l e d  f o r  i n
55
T y p h o id  F e v e r .  I t s  w id e  vogue a p p e a r s  t o  b e  due t o  a  
b e l i e f  t h a t  i t  m o d i f i e s  t h e  v i r u l e n c e  o f  t h e  p r im a r y  i n ­
f e c t i o n .  I f  i t  c o u ld  be a d o p te d  a t  t h e  v e r y  o u t s e t ,  be# 
f o r e  th e  b a c t e r i a  h a v e  p e n e t r a t e d  t h e  t i s s u e s ,  no d o u b t  
t h i s  r e s u l t  w ould  be o b t a i n e d a a n d ,  i n  o r d i n a r y  c a s e s  i t  
may p r e v e n t  t h a t  form  o f  r e l a p s e  due  to  i n f e c t i o n  o f  
f r e s h  a r e a s .  H o ld in g  t h i s  v ie w  I  h a v e  p r e s c r i b e d ,  a s  a  
p r o p h y l a c t i c ,  c h l o r i n e  s o l u t i o n  f o r  p e r s o n s  s u b j e c t e d  t o  
e x c e p t i o n a l  d a n g e r  o f  i n f e c t i o n  and  w i t h  a p p a r e n t  s u c ­
c e s s .  T h a t  I n t e s t i n a l  a n t i s e p t i c s  c a n  m o d ify  o r  a b o r t  
t h e  p r im a r y  i n f e c t i v e  p r o c e s s  when g iv e n  a f t e r  a  c l i n i c a l  
d i a g n o s i s  i s  p o s s i b l e  I  do n o t  b e l i e v e ,  s i n c e  no c a s e  o f  
t h e  k i n d  h a s  e v e r  come u n d e r  my n o t i c e .  The g r e a t  v a l u e  
o f  su c h  s u b s t a n c e s  l i e s  i n  t h e i r  pow er o f  i n h i b i t i n g  s e ­
c o n d a ry  i n f e c t i o n ,  w h e th e r  by t h e  B a c i l l u s  C o l i  o r  t h e  
p y o g e n ic  b a c t e r i a  a n d  t h e i r  s t i l l  more r e m a r k a b le  e f f i ­
c a c y  i n  p r e v e n t i n g  i n t e s t i n a l  p u t r e f a c t i o n .  As r e g a r d s  
t h e  d r u g  t o  b e  s e l e c t e d ,  I  am s t r o n g l y  o p p o se d  t o  t h e  u s e  
o f  g u â i a c o l ,  p h e n o l  and  t h e i r  compounds on t h e  g ro u n d  
t h a t  t h e i r  e f f e c t  i n  i n t e n s i f y i n g  th e  u ra e m ic  c o n d i t i o n ,  
p r o b a b l y  hy h a m p e r in g  e x c r e t i o n ,  f a r  o u tw e ig h s  t h e i r  u n ­
d o u b te d  p o w er  o f  a r r e s t i n g  i n t e s t i n a l  p u t r e f a c t i o n .  T h i s  
i s ,  o f  c o u r s e ,  c o n t r a r y  t o  t h e  g e n e r a l l y  a c c e p t e d  e s t i ­
m a te  o f  t h e i r  v a l u e .  T h e i r  r e p u t a t i o n  seem s t o  be fo u n d ­
e d  on t h e i r  u s e  i n  v e ry  s m a l l  d o s e s  and  i n  m i ld  c a s e s .
My r e s u l t s  i n  100 c a s e s  o f  s e v e r e  E n t e r i c  F e v e r ,  t r e a t e d  
w i t h  c r e a s o t e ,  c a n  o n ly  be d e s c r i b e d  a s  d i s a s t r o u s .  The 
S i s t e r  who h ad  c h a r g e  o f  th e  s e r i e s  c o n t r a c t e d  th e  d i ­
s e a s e  to w a r d s  t h e  end  and a b s o l u t e l y  r e f u s e d  t o  t a k e  t h e
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d r p g !  As a l r e a d y  s t a t e d ,  I  r e g a r d  Y e o 's  c h l o r l n e - w a t e r  
a s  t h e  b e s t  i n t e s t i n a l  a n t i s e p t i c .  F r e e  a d m i n i s t r a t i o n  
i s  e s s e n t i a l ,  a s  much a s  two o u n c e s  b e in g  g i v e n  t o  a n  
a d u l t  e v e ry  two h o u r s .  A l th o u g h  n o t  p l e a s a n t  to  t a k e ,  i t  
i s  a n t - e m e t i c  r a t h e r  t h a n  o t h e r w i s e .  I n  s p i t e  o f  i t s  
r e p u t a t i o n  a s  an  i d e a l  n o n - p o is o n o u s  i n t e s t i n a l  a n t i ­
s e p t i c  N a p h th o l  a p p e a r s  i n  some p a t i e n t s  t o  in d u c e  s u d d e n  
com a, s i c k n e s s  and  c o l l a p s e .  T h i s  i s ,  a l s o ,  c o n t r a r y  t o  
t h e  v ie w  commonly h e l d .  I t  h a s  o c c u r r e d  t o  me t h a t ,  i n  
t h e  c a s e s  a b o v e - m e n t io n e d ,  c o n d i t i o n s  f a v o u r a b l e  t o  a b ­
s o r p t i o n  may s u d d e n ly  a r i s e .  I t  i s  u s u a l  f o r  t h e  com­
f o r t  o f  t h e  p a t i e n t  t o  c l e a n s e  h i s  m outh  from  t im e  t o  
t im e  w i th  su c h  p r e p a r a t i o n  a s  b o r o g l y c e r i d e  . I n  s e v e r e  
c a s e s ,  i n s t e a d  o f  o r  i n  a d d i t i o n  t o  s u c h  t r e a t m e n t  I  
o r d e r  t h e  m o u th ,  p h a r y n x  and  n o se  t o  be  t h o r o u g h ly  s y ­
r i n g e d  w i t h  b o r a c i c  l o t i o n  f o u r - h o u r l y ,  i n  o r d e r  t o  d i s ­
c o u r a g e  t h e  lo d g m e n t  o f  t h e  s e c o n d a ry  m i c r o - o r g m  ism s  to  
w h ic h  r e f e r e n c e  h a s  b e e n  m ade . P a t i e n t s  se ld o m  f i n d  t h i s  
p r o c e s s  i r k s o m e ,  a n d ,  i n d e e d ,  maqy welcome i t .
TYPHUS FEVER
T h is  r a r e  d i s e a s e ,  o f  w h ich  I  saw a b o u t  a  s c o r e  o f  
c a s e s  when i n  L i v e r p o o l ,  i s  p e c u l i a r l y  f r e e  f rom  s e c o n ­
d a r y  m ie r o b ic  c o m p l i c a t i o n s ,  a b s c e s s e s  i n  t h e  c e r v i c a l  
r e g i o n  a l o n e  b e i n g  s u f f i c i e n t l y  common to  r e q u i r e  m e n t i o n .
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VARIOLA
S m a l l -p o x  i s  s p e c i a l l y  i n t e r e s t i n g ,  a s  b e i n g  a  d i ­
s e a s e  i n  w h ich  a lm o s t  a l l  t h e  d a n g e r o u s  symptoms a r e  due  
t o  s e c o n d a r y  i n v a s i o n  and i n t o x i c a t i o n ,  t h e  o n ly  e x c e p ­
t i o n  t o  t h i s  r u l e  b e i n g  t h o s e  s t r i c t l y  m a l i g n a n t  c a s e s  -  
e s p e c i a l l y  o f  t h e  h a e m o r r h a g ic  ty p e  -  i n  w h ich  d e a t h  o c ­
c u r s  i n  th e  e a r l i e r  s t a g e .  The v e s i c l e s ,  when f o r m in g ,  
do n o t  c o n t a i n  s e c o n d a ry  b a c t e r i a ,  b u t  l a t e r ,  i n  a d d i t i o n  
t o  s a p r o p h y t e s ,  t h e  S ta p h y lo -c o c c u  s  4 u r e u s ,  w i t h  t h e  S t a -  
p h y lo ^ c o c c u s  C e re u s  F l a v u s ,  a lw a y s  a p p e a r s .  I n  some c a s e s  
t h e  S t r e p t o c o c c u s  P y o g en es  i s  a l s o  p r e s e n t .  T he  i n c i d e n c e  
o f  t h e s e  m ic r o - o r g a n i s m s  seem s t o  be a n  e s s e n t i a l  f e a t u r e  
o f  t h e  u n m o d i f i e d  d i s e a s e  an d  i t  would b e  a  f a i r  i n f e r e n c e  
t h a t  th e  g e n e r a l  p r e v e n t i v e  m e th o d s  s u g g e s t e d  i n  t h e  t e x t  
w ou ld  h a v e  l i t t l e  o r  no i n f l u e n c e  upon  i t .  N e v e r t h e l e s s ,
B l a n c h i  h a s  o b t a i n e d  f a v o u r a b l e  r e s u l t s  by r e n d e r ^ g  t h e  
s u r r o u n d i n g s  o f  h i s  p a t i e n t s  a s  n e a r l y  a s  p o s s i b l e  a s e p ­
t i c .  An im p ro v e d  a p p l i c a t i o n  o f  the* s e r o p a t h i c  m ethod  
i s  now fo re s h a d o w e d  a s  a  p r o p h y l a c t i c  and c u r a t i v e  m e th o d ,  
b u t  th e  d i f f i c u l t i e s  a r e  g r e a t .  The r e d - l i g h t  t r e a t m e n t  
a p p e a r s  t o  have  a  d o u b t f u l  e f f e c t  i n  m o d i fy in g  th e  b a c ­
t e r i a l  a c t i v i t y .  H av in g  r e g a r d  f o r  th e  f a c t  t h a t  i n  th e  
s t a g e  o f  m a t u r a t i o n  th e  s m a l l  pox  p a t i e n t  i s  i n f e c t e d  by 
a  v a s t  num ber o f  s e c o n d a ry  p y o g e n ic  o rg a n is m s  th e  common 
o c c u r r e n c e  o f  s u p p u r a t i v e ,  an d  a l l i e d ,  c o m p l i c a t i o n s  i s  
e x p l a i n e d .  Among s u c h  a r e  c o n j u n c t i v i t i s  and  c o r n e a l  
u l c e r  w i th  i t s  p o s s i b i l i t i e s ,  i n c l u d i n g  p a n o p h t h a l m i t i s  
( r a r e r  t h a n  f o r m e r l y ) ;  a d e h i t i s ;  o t i t i s  m e d ia  and i t s
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e x t e n s i o n s ;  l a r y n g e a l  u l c e r a t i o n ,  p e r i c h o n d r i t i s  a n d  
n e c r o s i s  o f  t h e  c a r t i l a g e ;  b r o n c h i t i s ,  l o b u l a r  p n eu m o n ia  
and  empyema; b o l l s ,  a b s c e s s e s ,  e r y s i p e l a t o u s  i n f l a m m a t i o n s  
a n d  c e l l u l i t i s .  L o b a r  p n eu m o n ia  i s  c o m p a r a t i v e l y  r a r e  
a n d  p y a e m ia  no l o n g e r  common.
T h o ro u g h  s y r i n g i n g  w i t h  b o r a c i c  l o t i o n  c o n t r o l s  some 
o f  th e  a b o v e  c o n d i t i o n s ,  e s p e c i a l l y  t h e  e y e - c o m p l i c a t i o n s .  
A n t i - s t r e p t o c o c c i c  s e ru m , a t  t e s t ,  c a n  o n ly  i n f l u e n c e  one 
o f  t h e  d i v e r s e  i n f e c t i o n s ,  n o t  a lw a y s  p r e s e n t  i n  a  c o n ­
s i d e r a b l e  d e g r e e .
Owing t o  t h e  s t r i c t  i s o l a t i o n  o f  s m a l l - p o x  c a s e s  
i n v a s i o n  by o t h e r  t h e n  u b i q u i t o u s  p y o g e n ic  b a c t e r i a  I s  
r a r e .
VACCINIA
The q u e s t i o n  o f  m ixed  and  s e c o n d a r y  i n f e c t i o n  
t h r o u g h  t h r  a r t i f i c i a l  l e s i o n  c a u s e d  by v a c c i n a t i o n  i s ,  
n e e d l e s s  t o  s a y ,  a  b u r n in g  o n e .  No d o u b t  th e  s e c o n d a ry  
o r g a n i s m s  a r e  m ore o f t e n  i n t r o d u c e d  s u b s e q u e n t  t o  v a c c i n -  
a t i o n ,  ow ing t o  w ant o f  c a r e  o r  c l e a n l i n e s s ;  b u t  a  r e c e n t  
p u b l i c  e n q u i r y  I n d i c a t e d  t h e  g r a v e  r e s u l t s  w h ich  may f o l ­
lo w  m ixed  i n f e c t i o n  a t  t h e  t im e  o f  i n o c u l a t i o n .  S t a t i s ­
t i c s  f o l l o w i n g  t h e  g e n e r a l  a d o p t i o n  o f  g l y c e r i n a t e d  lym ph 
w i l l  th ro w  a n  i n t e r e s t i n g  l i g h t  on th e  q u e s t i o n  o f  m ixed  
v e r s u s  s e d o n d a ry  i n f e c t i o n .
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VXRICSLLA
C h ic k e n -p o x  r u n s  i t s  c o u r s e  i n  t h e  g r e a t  m a j o r i t y  
o f  c a s e s  w i t h o u t  c o m p l i c a t i o n s  h a v in g  a  s e c o n d a ry  o r i g i n .
A n o t a b l e  e x c e p t i o n  i s  t h e  c o n d i t i o n  known a s  V a r i c e l l a  
g a n g r e n o s a  i n  w h ic h  t h e r e  i s  p r o b a b ly  a  t u b e r c u l a r  e l e ­
m e n t .
EPIDEMIC INFLUENZA
The i n f l u e n z a  b a c i l l u s  i s  a lm o s t  a lw a y s  a s s o c i a t e d  
w i t h  th e  pneum ococcus  o r  w i t h  p y o g e n ic  b a c t e r i a  i n  t h e  
e a r l y  r e s p i r a t o r y  c o m p l i c a t i o n s  w hich  s o  commonly e f f e c t  
t h i s  d i s e a s e .  On t h e  o t h e r  h and  t h e  p r im a r y  o rg a n ism  
h a s  b e e n  fo u n d  a l o n e  i n  s u p p u r a t i n g  p u lm o n ary  f o c i  and  
e v e n  i n  o t i t i s  m e d ia  and m e n i n g i t i s .  I n  l o b u l a r  p n e u ­
m o n ia  i t  i s  u s u a l l y  a s s o c i a t e d  w i th  t h e  S t r e p t o c o c c u s  
§ y o g e n e s  o r  th e  p n e u m p c o c c u s : i n  empyema t h e  l a t t e r  o r ­
g a n ism  i s  commonly p r e s e n t  w i t h o u t  i t .  The p r im a r y  o r ­
g a n is m  seem s to  e x a l t  t h e  v i r u l e n c e  o f  t h e  p n e u m o c o c c u s .  
Hence t h e  l o b a r  pneum on ia  o f  c o n v a le s c e n c e  i s  m ost  f a t a l ,  
w h i l e  t h e  a p p e a r a n c e  o f  th e  d i p l o c o c c u s  i n  d i s t a n t  s e ­
c o n d a  ly  l e s i o n s ,  su c h  a s  m e n i n g i t i s ,  i s  a  f u r t h e r  i n d i ­
c a t i o n  o f  t h i s  e f f e c t .
I f  t h e  s e r o p a t h i c  t r e a t m e n t  o f  c o n d i t i o n s  due  to  i n ­
v a s i o n  by th e  pneum ococcus  i s  p l a c e d  on a n  a s s u r e d  b a s i s ,  
one o f  i t s  m ost u s e f u l  p u r p o s e s  w i l l  be t h e  p r e v e n t i o n  
o f  i n f l u e n z a l  s e c o n d a ry  i n f e c t i o n .
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WHOOPING GOUGH
P e r t u s s i s ,  a f t e r  d i a r r h o e a ,  i s  t h e  g r e a t  c a u s e  o f  
.z y m o t ic  i n f a n t  m o r t a l i t y ,  d e a t h  b e i n g  g e n e r a l l y  due t o  
s e c o n d a r y  l o b u l a r  p n e u m o n ia .  When t h i s  c o n d i t i o n  i s  fo l«  
lo w ed  by c a s e a t i o n  o f  th e  b r o n c h i a l  g l a n d s  t h e  l a t t e r  
may become f o c i  f o r  a  g e n e r a l  t u b e r c u l o s i s .
RUBEOLA
T h is  a f f e c t i o n  i s  p r a c t i c a l l y  f r e e  from  s e c o n d a ry  
c o m p l i c a t i o n s  and  i t  o n ly  r e q u i r e s  m e n t io n  t o  r e p u d i a t e  
t h e  th e o r y  a s c r i b i n g  i t  t o  a  m ixed i n f e c t i o n  by S c a r l e t  
F e v e r  and M e a s l e s ,  a g a i n s t  n e i t h e r  o f  w h ic h  d i s e a s e s  an  
a t t a c k  o f  R u b e o la  i s  p r o t e c t i v e  ( G o o d a l l  and  W a sh b o u rn e )
MEASLES
M e a s l e s ,  p e r  s e ,  i s  se ldom  d a n g e r o u s ,  d e a t h  b e in g  
a lm o s t  i n v a r i a b l y  due to  s e c o n d a ry  i n f e c t i o n .  As th e  
p r im a r y  d i s e a s e  i s  f r e q u e n t l y  r e g a r d e d  a s  a  d o m e s t i e  a i l ­
m e n t ,  and  i t s  c o n n e c t i o n  w i th  g r a v e  s e c o n d a ry  c o m p l ic a ­
t i o n s  i s  n o t  a lw a y s  e v i d e n t  t o  t h e  m e d ic a l  man c a l l e d  i n  
l a t e ,  o r  a d m i t t e d  by th e  c h i l d ' s  p a r e n t s ,  i t  i s  l i k e l y  
t h a t  t h e  m o r t a l i t y  due t o  i t  i s  much h i g h e r  th a n  i s  shown 
by s t a t i s t i c s .  The p r im a r y  l o c a l  l e s i o n  i s  a n  e x t e n s i v e  
c a t a r r h  o f  t h e  r e s p i r a t o r y  t r a c t  and t h e  c o n j u n c t i v a ,  a n d ,  
i n  a  l e s s  m arked d e g r e e ,  o f  t h e  m outh and  p h a r y n x .  I n -
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t a s i o n  by p y o g e n ic  b a c t e r i a  commonly f o l l o w s  and  t h e  S t r e p ­
t o c o c c u s  P y o g e n e s  may be s p e c i a l l y  n o te d  a s  t h e  u s u a l  
c a u s e  o f  b r o n c h o -p n e u m o n ia .  Among o t h e r  c o m p l i c a t i o n s  
o f  t h e  same c l a s s  a r e  c e r v i c a l  l y m p h a d e n i t i s  and c e l l u ­
l i t i s ;  cancrum  o r i s ;  p l e u r i s y  w i t h  e f f u s i o n  -  u s u a l l y  p u ­
r u l e n t ;  b l e p h a r i t i s ,  c o n j u n c t i v i t i s ,  c o r n e a l  u l c e r  a n d  
p a n o p h t h a l m i t i s ;  o t i t i s  and o t o r r h o e a ;  and  noma v u l v a e .  
L o b a r  p n eu m o n ia  i s  c o m p a r a t i v e l y  r a r e .  T h e re  i s  s u s c e p ­
t i b i l i t y  to  o t h e r  p r im a ry  i n f e c t i o n s  a f f e c t i n g  t h e  same 
t r a c t  a s  m e a s le s  -  a s ,  f o r  e x a m p le ,  W hooping co u g h  and  
B i p h t h e r i a ,  The l a t t e r  i s  much commoner t h a n  i s  g e n e r ­
a l l y  a d m i t t e d  and  i s  o f  a  m ost f a t a l  t y p e ,  b e in g  g e n e r a l ­
l y  l a r y n g e a l . I t  e s p e c i a l l y  a f f e c t s  t h e  s t a g e  o f  d e f e r ­
v e s c e n c e ,  and i t s  r e c o g n i t i o n  i s  a  m a t t e r  o f  v i t a l  im­
p o r t a n c e  s i n c e  th e  e a r l y  i n j e c t i o n  o f  a n t i t o x i n  p r o v i d e s  
a  c e r t a i n  c u r e .  D u r i n g  c o n v a l e s c e n c e  f rom  M e a s le s  and  
f o r  a  c o n s i d e r a b l e  p e r i o d  a f t e r w a r d s ,  p a t i e n t s  a r e  prcm e 
t o  c o n t r a c t  t u b e r c u l a r  a f f e c t i o n s , g e n e r a l l y  p u lm o n a ry ,  
b u t  o c c a s i o n a l l y  i n  t h e  form o f  m e n i n g i t i s  o r  p e r i t o n i t i s .  
F o r  r e a s o n s  s t a t e d  e l s e w h e r e  t h e  c o m p l i c a t i o n s  due t o  
p y o g e n ic  o rg a n is m s  a r e  b e s t  p r e v e n t e d  and  m i t i g a t e d  by 
m ak in g  t h e  p a t i e n t ' s  s u r r o u n d i n g s  a p p r o x im a te ly  a s e p t i c .  
T h i s  i s  b o rn e  o u t  by t h e  f a c t ,  g e n e r a l l y  a d m i t t e d ,  t h a t  
i n s a n i t a r y  s u r r o u n d i n g s  p r e j u d i c i a l l y  a f f e c t  t h e  e p i ­
dem ic t y p e .  A n t i s e p t i c  d o u c h e s  a r e ,  o f  c o u r s e ,  a l s o  i n ­
d i c a t e d ,  A i  r e g a r d s  t u b e r c u l o s i s ,  a l l  m i lk  t a k e n  by th e  
p a t i e n t  d u r i n g  t h e  p e r i o d  o f  s u s c e p t i b i l i t y  s h o u ld  be 
b o i l e d  and a s s o c i a t i o n  w i t h  i n d i v i d u a l s  s u f f e r i n g  from  
t u b e r c u l a r  i n f e c t i o n s  a v o i d e d .
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The f o l l o w i n g  c a s e  i s  o f  i n t e r e s t  a s  t h ro w in g  
a  s p e c i a l  l i g h t  on t h e  v a lu e  o f  p r e v e n t i v e  m e th o d s  
I  was c a l l e d  i n  by Dr A . t o  s e e  A .C . ,  a g e d  5 ,  s u f ­
f e r i n g  from  a  s e v e r e  p r im a r y  a t t a c k  o f  M e a s le s  t h e n  
a p p r o a c h i n g  i t s  acm e. The c h i l d ' s  p a s t  h i s t o r y  r e ­
v e a l e d  a  num ber o f  m in o r  a i l m e n t s ,  b u t  n o t h i n g  im­
p o r t a n t ,  w h i l e ,  p r e v i o u s  t o  f a l l i n g  i l l ,  i t  had  b e e n  
i n  g o o d  h e a l t h .  Much a n x i e t y  was e x p r e s s e d  by t h e  
p a r e n t s  a s  two b r o t h e r s  had  d i e d  o f  m e a s le s  w i th  
pulmonaiyr c o m p l i c a t i o n s  and  a  s i s t e r  h ad  a l s o  s u f ­
f e r e d  from  a  s e v e r e  a t t a c k .  N e v e r t h e l e s s  a  f a v o u r ­
a b l e  p r o g n o s i s  was g i v e n  a l t h o u g h  t h e  m o th e r  e x ­
p r e s s e d  h e r s e l f  a s  r e s i g n e d  t o  t h e  l o s s  o f  t h e  c h i l d .  
P r e c a u t i o n s  o f  a n  p x tre m e  k in d  w ere  t a k e n  a s  r e g a r d s  
c l e a n l i n e s s  and a n t i s e p t i c s  f r e e l y  u s e d .  A .C .  made 
a  r a p i d  r e c o v e r y  w i th o u t  b r o n c h i t i c  o r  p u lm o n ary  
c o m p l i c a t i o n s ,
SCARLET FEVER.
In  i t s  m a l ig n a n t  form  s im p le  ’S c a r l e t  F e v e r  i s  v e r y  
f a t a l ;  b u t  s t r i c t l y  m a l i g n a n t  c a s e s  a r e  r a r e  and  i t  i s  t o  
t h e  a u x i l i a r y  o r  d i s t i n c t  e f f e c t  o f  secondarj^  c o m p l ic a ­
t i o n s  t h a t  d e a t h  i s  u s u a l l y  a t t r i b u t a b l e .  W h a te v e r  may 
b e  t h e  n a t u r e  o f  t h e  p r im a r y  o rg a n is m s  i t  a p p e a r s  t o  
f o s t e r  th e  g ro w th  and  i n c r e a s e  th e  v i r u l e n c e  o f  the  S t r e p ­
t o c o c c u s  P y o g e n e s  w h ich  i s  a lm o s t  i n v a r i a b l y  p r e s e n t  i n  
c u l t u r e s  from  s c a r l a t i n a l  t h r o a t s .  I n  c e r t a i n  c a s e s ,  
u n d e r  f a v o u r i n g  c o n d i t i o n s ,  t h e  s t r e p t o c o c c a l  i n f e c t i o n
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becom es p r e d o m in a n t ,  t h e  im m e d ia te  r e s u l t  b e in g  a  m arked  
a g g r a v a t i o n  o f  t h e  l o c a l  l e s i o n ,  c o n s t i t u t i n g  S c a r l a t i n a  
A n g in o s a .  O th e r  c o c c i  moy be i n v o l v e d  a n d ,  by e x t e n s i o n ,  
a  v a r i e t y  o f  l e s i o n s  may r e s u l t .  Among t h e s e  a r e  g a n ­
g r e n o u s  c o n d i t i o n s  o f  t h e  p h a r y n x ,  s u p p u r a t i v e  t o n s i l l i ­
t i s ,  l a r y n g e a l  oedema and u l c e r a t i o n ;  b r o n c h i t i s ,  l o b u l a r  
and  l o b a r  pneum on ia  and  empyema; r h i n i t i s ,  o t i t i s ;  a d e n i ­
t i s  and  c e r v i c a l  c e l l u l i t i s  ; b l e p h a r i t i s ,  c o n j u n c t i v i t i s  
and  c o r n e a l  u l c e r .  P y aem ia  o r i g i n a t i n g  f ro m  o t i t i s  o r  
s e v e r e  s e p t i c  s o r e  t h r o a t ,  may s u p e r v e n e ,  w i t h  s u c h  c o n ­
s e q u e n c e s  a s  s u p p u r a t i v e  a r t h r i t i s  and  p e r i o s t e a l  and 
o t h e r  a b s c e s s e s .  S c a r l a t i n a l  n e p h r i t i s  i s  to  be r tg A rd e d  
a s  h a v in g  a  p r im a r y  t o x i c  s o u rc e  a l t h o u g h  s t r e p t o c o c c i  
h a v e  b e e n  fo u n d  i n  t h e  k id n e y s  i n  some c a s e s .  S c a r l a t i n ­
a l  rh e u m a tism  i n  l i g h t  o f  i t s  a g e - i n c i d e n c e , i s  p r o b a b ly  
n o t  due t o  a  secondars^ i n f e c t i o n  and  a p p e a r s  a l s o  t o  d i f ­
f e r  from  o r d i n a r y  a c u t e  r h e u m a t is m .  C e r t a i n  c o n s i d e r a ­
t i o n s  s u g g e s t  t o  me th e  p o s s i b i l i t y  t h a t  i t  i s  c a u s e d  by 
th e  n a t u r a l  S c a r l a t i n a l  a n t i t o x i n  fo rm ed  d u r i n g  th e  a c u t e  
a t t a c k  and c i r c u l a t i n g  i n  th e  b l o o d :  t h i s ,  h o w e v e r ,  i s  
l i t t l e  more t h a n  a  s u r m i s e .  The s o - c a l l e d  t y p h o i d  ty p e  
o f  S c a r l e t  F e v e r  i s  a p p a r e n t l y  a  m o d i f i c a t i o n  o f  S c a r ­
l a t i n a  A n g in o s a .  I n  t h e  l a t t e r  t h e  l o c a l  t o x i c  e f f e c t s  
o v e rsh a d o w  t h e  g e n e r a l  to x a e m ia ,  w h i l e  i n  t y p h o id  c a s e s  
t h e  r e v e r s e  o b t a i n s .
T h ere i s  a  fo rm  o f  to x a e m ia ,  a p p e a r i n g  so m e tim e s  
w i t h ,  b u t  u s u a l l y  a f t e r ,  t h e  p r im a ry  d e f e r v e s c e n c e ,  w h ich  
h a s  a  s t r i k i n g  i n d i v i d u a l i t y ,  a n d ,  i n d e e d ,  p o s s e s s e s  a l l  
t h e  c l i n i c a l  f e a t u r e s  o f  a  d i s t i n c t  d i s e a s e .  G e n e r a l l y
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t h e r e  I s  s l i g h t  d i f f u s e  p h a r y n g i t i s  and  t h e  mucous mem­
b r a n e  a t  e a c h  s i d e  o f  t h e  b a s e  o f  t h e  u v u l a  i s  u l c e r a t e d ,  
so  t h a t  t h e r e  r e s u l t s  a  c r a c k  o r  c h i n k  w i t h  a  g r e y i s h -
o n
y e l l o w  f l o o r  and t h e  u v u l a  a p p e a r s  t o  be som ew hat e l o n -
A
g a t e d .  The g e n e r a l  t o x i c  symptoms c l o s e l y  r e s e m b le  t h o s e  
o f  d i p h t h e r i a ,  m in u s  t h e  p a r a l y s i s .  The B a c i l l u s  D ip h ­
t h e r i a s  i s  a b s e n t .  The o n s e t  i s  e v id e n c e d  by a  s l i g h t  add  
t r a n s i e n t  r i s e  i n  t e m p e r a t u r e ,  w i th  s o r e  t h r o a t .  T h is  
i s  f o l lo w e d  by a p y r e x i a ,  th e  p u l s e  becom ing  p r o g r e s s i v e l y  
w e a k e r .  I n  a  few  d a y s ,  s i c k n e s s ,  more o r  l e s s  p e r s i s t e n t ,  
s e t s  i n ,  and t h e r e  i s  o f t e n  o l i g u r i a .  The p a t i e n t ' s  
m e n ta l  c o n d i t i o n  r e m a in s  c l e a r  u n t i l  d e a t h  w h ich  i s  s e l ­
dom p o s tp o n e d  beyond  a  w eek . R ap id  e m a c i a t i o n  i s  i n v a r i ­
a b l e .  These  symptoms m ig h t  be r e g a r d e d  a s  u r a e m ic ;  b u t  
mary c o n s i d e r a t i o n s  p l a c e  su c h  a  v ie w  o u t  o f  c o u r t ,  I  
h a v e  s e e n  a b o u t  a  d o z e n  f a t a l  c a s e s .  The a f f e c t i o n  a p ­
p e a r s  t o  be d e s c r i b e d  by G o o d a l l  and W ashbourne  a s  a  
v a r i a t i o n  o f  S c a r l a t i n a  A n g in o s a .  I  am s a t i s f i e d ,  how­
e v e r ,  t h a t  th e  c o n d i t i o n s  a r e  d i s t i n c t .  N e v e r t h e l e s s ,  
c u l t i v a t i o n s  from  th e  t h r o a t  r e v e a l  no a d d i t i o n a l  e l e ­
m e n t s .
P o s t - s c a r l a t i n a l  D i p h t h e r i a  i s  a  fo rm  o f  s e c o n d a ry  
i n f e c t i o n  b o th  common and  g r a v e .  I t  may b e ,  a s  some 
h o l d ,  t h a t  t h e  v i r u l e n t e  o f  t h e  D i p h t h e r i a  b a c i l l u s  i s  
e x a l t e d  by a s s o c i a t i o n  w i t h  t h e  p r im a ry  m ic ro - o r g a n i s m  o r  
t h e  s e c o n d a ry  s t r e p t o c o c c u s .  I t  i s  m ore l i k e l y  t h a t  t h e  
p r im a r y  l e s i o n  p r o v i d e s  a  s p e c i a l l y  f a v o u r a b l e  n i d u s .
I n  a r y  c a s e ,  g ro w th  i s  u s u a l l y  v i g o r o u s  and t h e  l a r y n x  
f r e q u e n t l y  i m p l i c a t e d .  A l th o u g h  t h e  i n f e c t i o n  u s u a l l y
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s u p e r v e n e s  a f t e r  d e f e r v e s c e n c e ,  t h e  o c c u r r e n c e  o f  mem­
b r a n e o u s  e x u d a t i o n  on th e  t o n s i l s  i n  th e  a c u t e  s t a g e  
s h o u ld  a lw a y s  be f o l lo w e d  by a  b a c t e r i o l o g i c a l  e x a m in a ­
t i o n  -  o r ,  i f  t h i s  i s  i m p o s s i b l e ,  a n t i d i p h t h e r i t i c  se rum  
s h o u ld  be i n j e c t e d .  The f a c t  t h a t  t h i s  se ru m , i n  p r e ­
f e r e n c e  t o  th e  a n t i - s t r e p t o c o c c i  p r e p a r a t i o n ,  h a s  b e e n  
recom m ended f o r  S c a r ^ t i n a  A n g in o sa  w i t h o u t  a  d i p h t h e r i t i c  
e l e m e n t ,  m akes t h i s  t r e a t m e n t  d o u b ly  j u s t i f i a b l e .
DIPHTHERIA
As i n  t h e  c a s e  o f  S c a r l e t  F e v e r ,  so  i n  D i p h t h e r i a ,  
t h e  commonest s e c o n d a ry  m ic r o - o r g a n i s m  i s  t h e  S t r e p t o ­
c o c c u s  P y o g e n e s .  I t  i s  f r e q u e n t l y  a s s o c i a t e d  w i t h  t h e  
B a c i l l u s  D i p h t h e r i a s  i n  t h e  l o c a l  l e s i o n ,  b u t  p e n e t r a t i n g  
m ore  d e e p l y .  Some m a i n t a i n  t h a t  i t  e x a l t s  t h e  v i r u l e n c e  
o f  t h e  p r im a r y  o rg a n is m  w h i le  o t h e r s  t a k e  t h e  o p p o s i t e  
v i e w .  C u l t u r e  e x p e r i m e n t s  f a v o u r  th e  f o r m e r  o p i n i o n .
My c l i n i c a l  e x p e r i e n c e  i s  t h a t ,  a s  a  r e s u l t  o f  the m ixed  
i n f e c t i o n ,  t h e  p u r e l y  d i p h t h e r i t i c  symptoms a r e  m i t i g a t e d  
b u t  t h a t  th e  r e s u l t  i s  n o t  n e c e s s a r i l y  more f a v o u r a b l e ,  
s i n c e  th e  e f f e c t s  o f  th e  f o r e i g n  i n t o x i c a t i o n  -  n o t a b l y  
a  p r o l o n g a t i o n  o f  t h e  f e b r i l e  s t a t e  -  may ad d  t p  t h e  
g r a v i t y  o f  t h e  c a s e .  O l i g u r i a - n o t  n e c e s s a r i l y  a s s o c i a t e d  
w i t h  a l b u m i n u r i a  -  i s  more m ark ed , p r o lo n g e d ,  and  d a n g e r ­
o u s  th a n  i n  any o t h e r  i n f e c t i o u s  c o n d i t i o n .  The same 
m ix ed  i n f e c t i o n  i s  th e  common c a u s e  o f  l o b u l a r  p n e u m o n ia ,  
t h e  s t r e p t o c u c c u s  p r e c e d i n g  th e  b a c i l l u s  i n  t h e  p r o c e s s  
o f  e x t e n s i o n .  The S t r e p t o c o c c u s  may, a s  i n  S c a r l e t  F e v e r ,
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p ro d u c e  l y m p h a d e n i t i s ,  c e l l u l i t i s ,  c o n j u n c t i v i t i s ,  and 
o t i t i s .  U l c e r a t i o n  and  g a n g re n e  o f  t h e  p h a ry n x  and l o b a r  
p n eu m o n ia  a r e  a l s o  due to  s e c o n d a ry  i n f e c t i o n .  I n  t h e s e  
c o n d i t i o n s  t h e  S t a p h y lo c o c c u s ,P n e u m o - c o c c u s ,  a n d ,  r a r e l y  
t h e  B a c i l l u s  C o l l  may be i n v o l v e d .
The f o l l o w i n g  c a s e  i s ,  I  b e l i e v e ,  u n iq u e  a s  
r e g a r d s  t h e  l o c a t i o n  o f  th e  s e c o n d a ry  i n f e c t i o n  and 
i t s  r e m o v a l  by a m p u t a t i o n .  Wo^nd d i p h t h e r i a  a f ­
f e c t i n g  th e  hand i s  n o t  e x c e s s i v e l y  r a r e ,  a n d  i s  
u s u a l l y  f r e e  f rom  d a n g e r  to  t h e  p a t i e n t ^ l a î l  h av e  
n e v e r  known i t  to  be f o l l o w e d  by g r a v e  s e c o n d a ry  i n ­
f e c t i o n s .  When t h e  a d v i s a b i l i t y  o f  o p e r a t i n g  was
Of Htd
u n d e r  d i s c u s s i o n  I  was u n a b le  t o  r e c a l l  any r e c o r d  
o f  a  p a r a l l e l  c a s e .
On May 1 2 t h ,  1 8 9 7 ,  I  saw A l f r e d  P .  a g e d  20 
moftths i n  c o n s u l t a t i o n  w i th  D r G r i f f e n .  The p a t i e n t  
was a  f a t ,  v i g o r o u s  c h i l d  w i th  a n  e x c e l l e n t  p a s t  
and  f a m i ly  h i s t 013^. Two weeks p r e v i o u s l y  he had  
s c r a t c h e d  t h e  b a c k  o f  h i s  h and  somewhat s e v e r e l y  i n  
th e  s p a c e  b e tw e e n  t h e  f o r e f i n g e r  an d  thum b.  The 
wound had  a lm o s t  h e a l e d  w i th o u t  d r e s s i n g .  On May 
3 r d ,  he was n o t i c e d  t o  be a i l i n g ,  and on th e  f o l ­
lo w in g  day t h e  m o th e r  n o te d  t h a t  h i s  t h r o a t  was 
s o r e .  On th e  5 th  s h e  saw a  m ilk y  d e p o s i t  on t h e  
t o n s i l s ,  b u t  d i d  n o t  s e n d  f o r  a  d o c t o r ,  a l t h o u g h  
D i p h t h e r i a  was p r e v a l e n t  i n  t h e  s t r e e t .  On t h e  same 
e v e n in g  sh e  re m a rk e d  t h a t  th e  wound on t h e  h and  
lo o k e d  " a n g r y " ,  t h e  p a t i e n t  b e in g  i n  t h e  h a b i t  o f  
s u c k in g  h i s  thum b. On t h e  6 t h ,  Dr G r i f f e n  was c a l l e d
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i n  a M  d ia g n o s e d  p h a r y n g e a l  D i p h t h e r i a ,  b u t .  was n q t  
shown t h e  h a n d .  On t h e  f o l l o w i n g  e v e n i n g ,  h o w e v e r ,  he 
f o u n d  th e  wound c o v e r e d  w i t h  a  d i s t i n c t  p e l l i c l e ,  t h e  
w hole  b a c k  o f  th e  h an d  b e i n g  o ed em a to u s  a n d  th e  f i n ­
g e r s  s l i g h t l y  s w o l l e n .  He o r d e r e d  b o r a c i c  f o m e n t a t i o n s  
f o u r - h o u r l y .  Two d a y s  l a t e r  th e  membrane on t h e  wound 
was t y p i c a l  a n d  t h e  s w e l l i n g  h ad  much i n c r e a s e .  When 
I  saw t h e  p a t i e n t  on t h e  1 2 t h ,  t h e r e  was s t i l l  a  d i f ­
f l u e n t  p a t c h  o f  membrane on t h e  l e f t  t o n s i l ,  w i t h  
t r a c e s  on t h e  r i g h t .  T h e re  was a  s l i g h t  d i s c h a r g e  
from  t h e  n o s e ,  b u t  t h e  c e r v i c a l  g l a n d s  w ere  n o t  p e r ­
c e p t i b l y  a f f e c t e d .  The u r i n e  c o n t a i n e d  a  d i s t i n c t  
t r a c e  o f  a lb u m e n .  The t e m p e r a t u r e  was lOOB P a h r . ,  
t h e  p u l s e  1 0 4 ,  r a t h e r  p o o r  a n d  s m a l l ,  b u t  n o t  i r r e g u ­
l a r .  The h e a r t  a n d  lun]ga w ere  n o r m a l .  The l e f t  h a n d  
showed on t h e  i n n e r  and p o s t e r i o r  a s p e c t  o f  th e  b a s e  
o f  th e  thumb a  r a g g e d  p u r u l e n t  u l c e r ,  f r i n g e d ,  n e a r  
t h e  u p p e r  end  by a  few  t h r e a d s  o f  g re y  m em brane. Dr 
G r i f f  en  had  rem oved  t h e  g r e a t e r  p a r t  w i th  f o r c e p s  
on th e  p r e v i o u s  d% r, and  i n  o r d e r  to  r e l i e v e  t h e  
t e n s i o n  h ad  made an  i n c i s i o n  a lm o s t  i n  t h e  c e n t r e  
o f  t h e  b a c k  o f  t h e  h a n d  ( f a i n t l y  d i s c e r n i b l e  i n  t h e  
p h o t o g r a p h ) , %  d i a g n o s i s  was f a u c i a l  D i p h t h e r i a
w i t h  l a t e r  i n f e c t i o n  o f  t h e  h and  o w in g  to  th e  p a ­
t i e n t  s u c k in g  h i s  f i n g e r s .  The same e v e n in g  he was 
rem oved to  h o s p i t a l  and  p l a c e d  u n d e r  my c a r e .  The 
d i a g n o s i s  was t h e n  b a c t é r i o l o g i e  a l l y  c o n f i r m e d .  
A n t i to x a e m ic  t r e a t m e n t  was a d o p te d  i n c l u d i n g  t h e  
i n j e c t i o n  o f  3 ,0 0 0  u n i t s  o f  an tJfc fox in .  The h an d
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c o n t i n u e d  -to be t r e a t e d  w i th  th e  b o r a c i c  d r e s s i n g s .
On t h e  m o rn in g  a f t e r  a d m is s io n  th e  p u s  from  th e  i n -
m
c i s i o n  was n o te d  t o  have a  f a i n t  b lu e  t i n g e ,  and  
th e  B a c i l l u s  P y o c y a n e u s  was d e m o n s t r a t e d  by c u l t i ­
v a t i o n .  On t h e  1 5 th  t h e r e  was no l o n g e r  any t r a c e  
o f  f a u c i a l  e x u d a t i o n .  The hand was g a n g r e n o u s ,  a l l  
t h e  f i n g e r s  b e in g  h o p e l e s s l y  i m p l i c a t e d .  The o r ­
g a n ism  o f  d i p h t h e r i a  c o u ld  no l o n g e r  be fo u n d ,  b u t  
a  sm ea r  p r e p a r a t i o n  showed many o t h e r  b a c i l l i  and  
some s t a p h y l o c o c c i .  A t t h e  w r i s t  t h e r e  was t y p i c a l  
e r y s i p e l a t o u s  i n f l a m m a t io n  w i t h  a  s h a r p l y  d e f i n e d  
a d v a n c in g  l i n e .  B lood  from  t h e  m a r g in ,  on in c u b a ­
t i o n ,  showed t h e  p r e s e n c e  o f  num erous s t a p h y l o c o c c i  
and  a  few  s t r e p t o c o c c i .  The p a t i e n t ' s  p u l s e  was now 
170 and e x c e e d i n g l y  f e e b l e ,  w h i le  h i s  t e m p e r a t u r e  
was f r e q u e n t l y  ab o v e  103® P a h r .  H is  g e n e r a l  c o n d i ­
t i o n  b e in g  e x t r e m e ly  c r i t i c a l  and  t h e  h an d  beyond  r e ­
c o v e r y ,  Mr A l l e n  saw th e  c a s e  w i t h  me a n d ,  on avow­
e d ly  s u r g i c a l  g r o u n d s ,  a d v i s e d  im m e d ia te  a m p u t a t i o n .
Prom t h e  m e d ic a l  s t a n d p o i n t  I  c o n s i d e r e d  t h a t  d e a t h  
c o u ld  o n ly  be a v e r t e d  by t h e  re m o v a l  o f  t h e  s o u r c e  
o f  s e c o n d a r y  i n t o x i c a t i o n  -  t h e  m ore a s  t h e  u r i n e
A .
was r u n n in g  down i n  q u a n t i t y .  A c c o r d in g ly  on th e  
1 7 t h ,  a f t e r  t h e  d e s p e r a t e  n a t u r e  o f  t h e  rem edy had  
b e e n  e x p l a i n e d  t o  th e  p a r e n t s ,  Mr A l l e n  a m p u ta te d  
t h e  h a n d  above  t h e  w r i s t .  The ap p en d ed  p h o to g r a p h  
was t a k e n  on t h e  p r e v i o u s  d a y .  W hile  u n d e r  c h l o r o ­
form  t h e  p a t i e n t  v e ry  n e a r l y  d i e d  o f  s y n c o p e .  He 
was a f t e r w a r d s  i n  a  v e r y  low  c o n d i t i o n  and showed
7 0
no im p ro v em en t u n t i l  t h e  1 9 t h ,  when a  s u s t a i n e d  
ch an g e  f o r  t h e  b e t t e r  s e t  i n .  The stump h e a l e d  
very  s l o w l y .  S e e n  some m on ths  l a t e r ,  t h e  p a t i e n t  
was i n  v i g o r o u s  h e a l t h .
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